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ACRONYMS AND ABBREVIATIONS

ARAR Applicable or relevant and appropriate requirement
AWQC Ambient water quality criteria

BAAQMP Bay Area Air Quality Management Plan
BCP Base cleanup plan
bgs Below ground surface
BRAC Base realignment and closure

CAMU Corrective action management unit
CCR California Code of Regulations
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act of 1980
CFR Code of Federal Regulations
CLEAN Comprehensive Long-Term Environmental Action Navy
CLP Contract laboratory program
COC Chemical of concern

CMP Corrugated metal pipe
CRC Coastal Resources Coordination Branch

DCE Diehloroethene

DIP Ductile iron pipe
DTSC Department of Toxic Substances Control

ECHOS Environmental Cost Handling Options and Solutions
EE/CA Engineering evaluation and cost analysis
EFA WEST Engineering Field Activity West, Naval Facilities Engineering Command
EPA U.S. Environmental Protection Agency
ER-L Effects range - low
ER-M Effects range - median

FS Feasibility study

HOPE High density polyethylene
HLA Harding Lawson Associates
HPAL Hunters Point Ambient Levels

HPS Hunters Point Shipyard

IR Installation Restoration

IWMB Integrated Waste Management Board

LDR Land disposal restrictions

MCLs Maximum contaminant levels

#g/kg Microgram_ per kilogram
mg/kg Milligram per kilogram
mg/L Milligram per liter
rail millimeter
msl Mean sea level
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EXECUTIVE SUMMARY

This engineeringevaluationand cost analysis (EE/CA) reportwas preparedin accordancewith

currentU.S. EnvironmentalProtectionAgency (EPA) and U.S. Navy guidance documentsfor a

non-time critical removal action under the ComprehensiveEnvironmental Response, Compensation,

and Liability Act (CERCLA). It summarizes the results of the EE/CA process, characterizes the site,

identifies removal action objectives 0tAOs), describes andanalyzes removal action alternatives, and
describes the recommended action alternative.

Hunter's Point Shipyard(HPS) has been operatedas a shipyard since 1869 and produced Liberty

ships duringWorld War II. OtherNavy ships were also modified, maintained,and repairedat HPS.

Shipyard operatio_ ceased in 1974, and the facility was placed in industrialreserve. From 1976 to

1986, Triple A MachineShop leased most of HPS from the Navy and operateda commercial

ship-repairservice.

The existing storm drainsystem at HPS was originally constructed as a combined storm water and

sanitarysewage collection system. The systems were initially separated in 1973; a follow-on

separationproject in 1976 changed the system to its current configuration. The storm drain and

sanitarysewer system were considered separate at completion of these projects. A sampling survey

was conductedon storm drain system sediments in 1994. Sampling data indicated the presence of

widespreadsediment contaminationin manholes and catchbasinsthroughoutHPS. Potential

chemicals of concern in sediments included metals, volatile organic compounds (VOCs), semivolatile

organic compounds(SVOCs), andpesticides and polychlorinatedbiphenyl compounds (PCBs).

CERCLA and the National Oil and HazardousSubstances Pollution Contingency Plan (NCP) (Title 40

Code of Federal Regulations [40 CFR] Part 300) define removal actions as the cleanupor removal of

released hazardous substances,actions to monitor the threatof release of hazardoussubstances, and

actions to mitigate or prevent damage to public health or welfare or the environment. A removal

action is planned to mitigate discharge of contaminatedsediments and infiltrated groundwaterto

San Francisco Bay via the HPS storm drain system. The objective of the removal action is to

mitigate risk posed by contaminatedsediments that may release directly to the bay or may serve as a

source of contaminantsthat could desorb when in contact with water flowing through the system.

The removal action will be compatible with futureremedial actions planned at HPS. To meet this

objective, an EE/CA is conducted. This EE/CA first determined whether storm drain system

contaminantspose an immediate threat to San Francisco Bay.

ES-1 o_o-_u_,_._2.a_._



Sediment contaminant levels were compared to sediment screening criteria to evaluate whether

contaminated sediments in the storm drain system pose a potential threat to aquatic habitat. The

sediment screening criteria have been developed to indicate the level at which there is a potential for

harmful impacts to aquatic habitat. If the highest contaminant concentrations in sediments are below

applicable sediment screening criteria, aquatic habitat impacts are considered nonthreatening. If

contaminant concentrations in sediments exceed sediment screening criteria, a potential impact exists

and the removal action is justified. Concentrations of metals, SVOCs, and pesticides/PCBs in

sediment samples collected from manholes and catch b_ins throughout HPS exceeded screening

levels.

The EE/CA examines the implementability, effectiveness, and cost of various options to address

contaminated sediments in the storm drain system and evaluates applicable regulatory requirements.

Sediment removal was considered critical to mitigating the threat posed by potential sediment

discharge to San Francisco Bay. This technology was therefore considered in conjunction with

several options for managing the removed sediments. The options were compared with respect to

effectiveness, implementability, and cost, and were then combined into overall removal action

alternatives for the storm drain system. The selected removal action alternatives considered are:

Alternative 1: Sediment removal, off-site disposal of hazardous sediments only

Alternative 2: Sediment removal, off-site disposal of all sediments

Alternative 3: Sediment removal, on-site management of all sediments

Alternative 4: Sediment removal, on-site treatment of hazardous sediments

Based on analyses contained in this report, the Navy recommends Alternative 2. This alternative

best meets the NCP criteria of overall protectiveness of human health, compliance with applicable or

relevant and appropriate requirements (ARARs), long-term effectiveness, reduction of toxicity through

treatment, short-term effectiveness, implementability, cost, and state and community acceptance.

Alternative 2 is the preferred option for the storm drain system removal action because it (1) will

effectively remove the potential threat posed by movement of hazardous substances into the bay,

(2) involves readily implementable technologies; (3) offers a high degree of reliability at a cost similar

to the other alternatives evaluated.
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ACRONYMS AND ABBREVIATIONS (Continued)

Navy U.S. Department of the Navy
NCP National Oil and Hazardous Substances Pollution Contingency Plan
NGVD National Geodedic Vertical Datum
NOAA National Oceanic and Atmospheric Administration

OU Operable unit
O&M Operation and maintenance

PAH Polynuelear aromatic hydrocarbon
PCB Polychlorinated biphenyl
POTW Publicly owned treatment works
ppb Parts per billion
PPE Personal protective equipment
ppm Parts per million
PRC PRC Environmental Management, Inc.
PRG Preliminary remediation goal

RAO Removal action objective
RCRA Resource Conservation and Recovery Act
RI Remedial investigation
RWQCB Regional Water Quality Control Board-San Francisco Bay Region

SACM Superfund Accelerated Cleanup Model
SARA Superfund Amendments and Reauthorization Act of 1986
STLC Soluble threshold limit concentration

SVOC Semivolatile organic compound
SWRCB State Water Resources Control Board

TBC To be considered
TCE Trichloroethene

TPH Total petroleum hydrocarbon
Triple A Triple A Machine Shop
TSCA Toxic substances control act
TrLC Total threshold limit concentration
TU Treatment unit

UST Underground storage tank

VCP Vitrified clay pipe
VOC Volatile organic compound
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Under Alternative 2, sediments will be removed from the storm drain system with a high pressure jet

washer. Sediment slurry generated from the cleaning will be collected in rolloff containers and

decanted. Liquid removed from the sediment will be reused, characterized, and disposed of

appropriately; liquid will be disposed in the local POTW assuming it meets POTW pretreatment

standards. The resulting solids will be characterized and hazardous sediments will be transported to a

Class I landfill for treatment and disposal. Organic contaminants exceeding land disposal restrictions

(LDRs) will be treated offsite before disposal. Nonhazardous sediments will be transported to a Class

IU landfdl for disposal.

ES-3 o¢_o'_I__o7-_-9¢_i



1.0 INTRODUCTION

PRC EnvironmentalManagement, Inc. (PRC), is evaluatingfour non-time critical removal actions for

the U.S. Department of the Navy at HuntersPoint ShipyardfliPS) in San Francisco, California. The

removal actions include (1) the storm drainsystem; (2) soil and floating product in Parcel E;

0) groundwaterplume in installationrestorationsite 0R)-l/21 of Parcel E; and (4) exploratory

excavations. Groundwaterremoval actions are no longerbeing pursued in Parcels B and C.

Groundwaterin these parcels will be addressed in the remedial investigation andfeasibility study

(RI/FS) process. The groundwaterremoval action documentationat Site IR-1/21 in Parcel E is being

completedconcurrentlywith this project. This engineering evaluationand cost analysis (EE/CA)

identifiesremoval action sediment screening criteria and evaluatesremoval action alternatives for the

storm drain system.

The ComprehensiveEnvironmentalResponse, Compensation,and Liability Act (CERCLA) and the

National Oil and HazardousSubstancesPollution ContingencyPlan (NCP) define removal actions to

include "thecleanupor removal of released hazardoussubstancesfrom the environment, such actions

as may necessarily be taken in the event of the threatof release of hazardoussubstance into the

environment, such action as may be necessary to monitor, assess, andevaluate the release or threat of

release of hazardoussubstances, the disposal of removed material, or the taking of such other actions

as may be necessary to prevent, minimize or mitigate damageto the public health or welfare or to the

environment, which may otherwise result from a release or threat of release." The U.S.

EnvironmentalProtection Agency (EPA) has classified removal actions into three types based on the

circumstancesurroundingthe release or threat of release: emergency, time critical, and non-time

critical. The storm drainresponse actions at HPS have been determined to be non-time critical since

the contaminatedstorm drainsediments and infdtrated groundwaterdo not pose an immediate threat

to humanhealth and the environment. On-site action will therefore start more than 6 months after the

planning period begins.

This storm drain removal action focuses on one pathwaythat may contributeto unsafe discharges to

the San Francisco Bay. Contaminated sediments accumulatedwithin the storm drain system lines may

discharge directly to the bay or provide a source for contaminants that will desorb when in contact

with water flowing through the system.

HPS includes approximately 107,000 linear feet of storm drain line and numerousmanholes and catch

basins. Sediment contamination within the storm drain system has been identified in a previous

investigation fliLA 1994). The con_mination varies from catch basin to catch basin but generally

includes volatile organic compounds (VOCs), semivolatile organic compounds (SVOCs), total
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petroleumhydrocarbons(TPH), polychlorinatedbiphenyls (PCBs), andpesticides. The sources of

contaminationare assumed to be various previous industrialactivities throughoutthe base. Metals

have also been detected but may originate in native underlyingserpentinerock andother native soil
material.

This EE/CA addresses the implementability,effectiveness, and cost of a sediment response action and

evaluatesapplicableregulatoryrequirements. This EE/CA will be used as the basis for a furore

CERCLA removal action. The Navy is the lead agency for this removal action. As the lead agency,

the Navy has final approval authorityfor the recommended alternativeselected and overall public

participationactivities. The Navy is cooperatingwith EPA, the california Department of Toxic

Substances Control (DTSC), and the Regional Water Quality ControlBoard (RWQCB) in

implementing these removal actions.

The EE/CA report is intended to:

* Summarize and evaluate currentknowledge of the extent of contaminated sediment in
the HPS storm drainsystem

s Identify andevaluate potential removal action alternatives

• Provide a basis for selecting a removal action alternative

• Satisfy administrative recordrequirements for documentingthe removal action
alternative

The report has nine sections and three supporting appendices. This introduction explains the purpose

and framework of this removal action. Section 2.0 presents site characterization information for

HPS; Section 3.0 contains a streamlined risk assessment and identifies chemicals of concern (COCs).

Section 4.0 discusses the removal action objectives. Section 5.0 screens and evaluates sediment

removal action options, Section 6.0 identifies storm drain removal action alternatives, and Section 7.0

compares the removals action alternatives. Section 8.0 discusses the recommended removal action

alternative. References used to prepare this EE/CA report are listed in the final section. AppendixA

summarizes sediment data, Appendix B presents cost opinion details for each removal action . ,

alternative, and Appendix C contains response to comments.

1.1 REMOVAL ACTION APPROACH

The focus of this removal action is to reduce the potential for hazardoussubstances to migrate into

San Francisco Bay via the storm drain system. A storm water pollution prevention plan in place at
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HPS addresses contributionsof surfacedischargesto the storm drainsystem. This EE/CA focuses on

potentialsubsurfacecontaminantsources, specifically, contaminatedsediment accumulatedwithin the

system. Chemical concentrations detected in sediment samplestaken from the storm drain system are

evaluatedto determinewhether the contaminatedsediment infiltration poses an immediate threatto

San Francisco Bay.

To evaluate whetherunsafe levels of contaminationmay be migrating into the bay, maximum

sediment contaminant levels detected in samples from 68 catch basins and manholes (HLA 1994) are

compared to sediment screening criteria. The sediment screening criteria were developed for the

protectionof aquaticlife in surfacewater, andare used for purposes of a streamlined risk assessment

in this EE/CA to evaluate potential impacts to environmentalreceptors.

The NationalOceanic andAtmosphericAdministration (NOAA) CoastalResources Coordination

(CRC) branch identifiespotential impacts to coastal resources and habitatslikely to be affected by

waste sites. For sediment, NOAA developed effects range-low (ER-L) and effects range-median

(ER-M)concentrationlevels for soil andsediment screening. The ER-Ls and ER-Ms were developed

by comparing contaminantlevels in soils to average concentrationsfound in naturalsoils of the

United States (NOAA 1994).

The sediment screening criteria were developed to evaluate the potential for harmful impacts to the

environmentand justify the initiation of a removal action at a site. If maximum detected

concentrations in sediment samples were below sediment screening criteria, environmental impacts are

considered nonthreatening. A potential impact exists if sediment contaminantconcentrations exceed

the ER-L, ER-M, or backgroundconcentrations (for metals). The data screening is discussed further

in Section 3.3.

1.2 REMOVAL ACTION RATIONALE AND STATUTORY FRAMEWORK

The scope and content of this EE/CA are consistent with EPA "Guidance on ConductingNon-Time-

Critical Removal Actions underCERCLA" (EPA 1993) and the NationalOil andHazardous

SubstancesPollutionContingencyPlan (NCP) (Title 40 of the Code of Federal RegulationsPart300

[40 CFR Part300]).
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The sediment removal action will be conducted in accordance with requirements of CERCLA; the

Superfund Amendments and Reanthorization Act of 1986 (SARA); and the NCP. CERCLA response

actions are appropriate at sites with releases of (1) hazardous substances, or (2) pollutants or

contaminants that present an imminent and substantial endangerment. This EE/CA uses constituent-

specific screening criteria to evaluate whether the removal action is warranted.

Under Presidential Executive Orders 12580 and 12080, federal agencies have been delegated the

authority to conduct and finance removals at federal facilities under their jurisdiction. Under the

NCP, the lead agency is authorized to take any appropriate removal action to prevent, minimize,

stabilize, mitigate, or eliminate the release or threat of release of hazardous substances, pollutants, or

contaminants that constitute a threat to public health, welfare, or the environment. The Navy is the

lead agency for CERCLA activities at HPS. The Navy has determined that a removal action is

warranted at HPS based on removal action factors in the NCP and conditions at the HPS sites.

Section 300.415(13)(2) of the NCP lists eight factors used to determine the appropriateness of a

removal action. The following two factors indicate that a removal action is warranted based on the

screening process applied to analytical data at HPS:

• Actual or potential exposure to nearby human populations, animals, or the food chain
from hazardous substances or pollutants or contaminants

• High levels of hazardous substances or pollutants or contaminants in sediments and
infiltrating groundwater that may migrate

Removal actions under the NCP provide an effective tool in responding to the overriding mandate of

CERCLA to protect public health, welfare, and the environment. Consistent with the Superfund

Accelerated Cleanup Model (SACM), which stresses integrating removal and remedial responses,

these removal actions are intended to be easily integrated into the final action for the storm drain

system, if required.

EPA has developed guidance and policies for removal actions. CERCLA 120(a)(2) prohibits adopting

any policies inconsistent with EPA guidelines and rules. It is therefore Navy policy that response

actions follow EPA guidance to determine the reasonableness of applicable regulations. In addition,

the Navy is working in cooperation with EPA, DTSC, and RWQCB in implementing this removal

action.
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EPA has classified removal actions into three types based on circumstances surrounding the release or

threat of release: emergency, time-critical, and non-time critical. The Navy determined that the

storm drain removal actions at HPS are non-time critical because the sediments and contaminated

groundwater infiltration do not pose an immediate threat to public health, welfare, or the

environment; therefore, a planning period of 6 or more months is available. Under the NCP, the

Navy, as lead agency, must conduct an EE/CA for all non-time critical removal actions at HPS.

This EE/CA report will be issued in accordance with the community relations plan prepared by the

Navy and dated January 20, 1989 (HLA 1989) to facilitate public involvement in the decision making

process. The community relations plan encourages the public to review and comment on the

recommended removal action described in the EE/CA report. To gain a more thorough understanding

of the activities associated with this removal action, the plan also encourages the public to review the

administrative record available at Engineering Field Activity West (EFA WEST) offices in

San Bruno, California, and the information repository located at the main San Francisco public library

on Larkin and McAllister Streets and the Bayview branch library located on Third Street.

2.0 SITE CHARACTERIZATION

HPS is in southeastern San Francisco at the tip of a peninsula extending into San Francisco Bay (see

Figure 1). The Navy property encompasses 936 acres, 493 of which are on land and 443 of which

are below waters of the bay. About 70 to 80 percent of HPS consists of relatively fiat lowlands

constructed on artificially filled mudfiats. A moderately sloping ridge in the northwestern portion of

the site occupies the remaining HPS area. The northern and eastern shores of HPS were developed

for ship repair and are equipped with drydock and berthing facilities. Currently, the Navy and

private businesses use HPS for limited commercial and light industrial activities.

HPS has been divided into five parcels of land, Parcels A through E, plus an additional Parcel F,

which includes the subtidal lands.

This section discusses (1) the history of HPS, (2) the HPS installation mi£sion, (3) the environmental

setting at HPS, (4) storm drain system description and history, (5) previous removal activities, (6)

previous storm drain investigations, and (7) the source, nature, and extent of hazardous substances.

Information presented in this section was derived from the Draft Final Parcel A Remedial

Investigation Report (PRC 1995b) and the HPS hydrogeologic report (PRC 1994a). In addition,

information presented in Section 2.3.7 was derived from the Phase 1A Ecological Risk Assessment

Report (PRC 1994b).
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2.1 HPS HISTORY

The promontory on which HPS is located has been recorded in maritime history since 1776, first as

Spanish mission lands used for cattle grazing and later for its drydock facilities. HPS's history is

discussed below focusing on the time period from 1939, when Congress passed legislation to acquire

the land (PRC 1995b), to the present (after Navy acquisition).

In 1940, the U.S. Government received title to the land at Hunters Point and began development. Of

the property acquired, Dry Docks No. 2 and 3, two pump houses, a boiler house, a gate house, and a

paint storage building still exist and form a historic district. From 1945 to 1974, the shipyard was

predominantly used as a repair facility by the Navy. Additional acreage, mostly on the southern side

of the base, was acquired in 1957, increasing the size of the facility. The Navy operated the shipyard

as a carrier and ship repair facility through the late 1960s. Hunters Point was deactivated in 1974

and remained relatively unused until 1976.

In 1976, the Navy leased 98 percent of Hunters Point to a private ship repair company, Triple A

Machine Shop. Triple A leased the property from July 1, 1976, to June 30, 1986, but did not vacate

the property until March 1987. During the lease period, Triple A used dry docks, berths, machine

shops, power plants, various offices, and warehouses to repair commercial and Naval vessels.

Triple A also subleased portions of the property to various other businesses.

In 1986, the Navy resumed occupancy of Hunters Point. Many of the subtenants under Triple A's

lease remained tenants under the Navy's subsequent reoccupaney in 1986. From November 1985 to

August 1989, several Navy surface ships were docked at the property.

The Hunters Point property was placed on the National Priorities List in 1989 as a Superfund site

pursuant to CERCLA because of the presence of hazardous materials from past shipyard operations.

The Hunters Point Naval Shipyard then came under the administrative jurisdiction of Treasure Island

Naval Station in 1990 and was named Hunters Point Annex. From April 1990 to March 1994,

Hunters Point Naval Shipyard was an annex of Treasure Island Naval Station.

In 1991, HPS was slated for closure pursuant to the Defense Base Realignment and Closure Act of

1990 (Public Law 101-510). Closure activities at HPS involve environmental remediation and making
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the property available for nondefense use. On March 31, 1994, control of HPS was transferred from

Treasure Island Naval Station to the Naval Facilities Engineering Command, Western Division in San

Bruno, California (now EFA WEST).

2.2 HPS INSTALLATION MISSION

HPS was primarily used for the industrial modification, maintenance, and repair of ships. The

mission of the shipyard before it was decommi_ioned in 1974 was to provide logistical support for '

assigned ships and service craft; to perform authorized work in connection with the construction,

conversion, overhaul, repair, alteration, drydocking, and outfitting of ships and craft, as assigned by

the Navy; to conduct research, development, and test work, as assigned by the Navy; and to provide

services and materials for other activities and to other units as directed by a competent authority.

2.3 HPS ENVIRONMENTAL SZUFING

This section summarizes HPS's climate and meteorology, surface features and topography, surface

water drainage, geology, soils, hydrogeology, and ecology.

2.3.1 Climate and Meteorology

The climate at HPS is characterized by partly cloudy, cool summers with little precipitation and

mostly clear, mild winters with rainstorms. The average annual precipitation is about 19 inches. Air

monitoring conducted at HPS indicates that the prevailing wind direction is west to east; therefore,

airborne dust and volatile emissions would probably be transported primarily off shore to the

east-southeast. The average and maximum wind speeds at HPS are approximately 5 and 10 meters

per second, respectively.

2.3.2 Surface Features and Topography

About 70 to 80 percent of HPS consists of relatively level lowlands (comprising Parcels B, C, D,

and E) constructed by excavating portions of the Hunters Point ridge and placing fill materials along

the San Francisco Bay margin. The remainingland consists of much of Parcel A and is a moderately

to steeply sloping ridge in the northwest portion of HPS. Most of the lowlands are covered with

asphalt, buildings, or other structures. The uplands are covered with asphalt, buildings, and
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vegetation. Elevations range from 0 to 18 feet above mean sea level (msl) in the lowlands to 180 feet

above msl at the ridge crest in ParcelA.

2.3.3 Surface Water Drainage

Surfacewater drainageat HPS appearsto primarily consist of sheet-flow runoff that collects in the

on-site storm drain system and discharges through the storm drainsystem into San Francisco Bay

throughseveral outfalls. Locally, some surface water runoff may enter catch basins connectedto the

sanitarysewer system. Ultimately, surface water runoff that enters the HIS sanitarysewer discharges

to the city of San Franciscosanitarysewer system. No naturallyoccurringchannelizeddrainage

exists. All pre-existing drainagechannelshave been filled or modified by constructionover the years.

2.3.4 Geology

Six geologic units underlieHPS, the youngest of Quaternaryage and the oldest of Jurassic-Cretaceous

age. In general, the stratigraphicsequence of these units, from top to bottom, is as follows: artificial

fill; slope debris andravine fill; undifferentiatedupper sand deposits; bay mud deposits;

undifferentiatedsedimentary deposits; and FranciscanAssemblage bedrock. The peninsulaforming

HPS is within a northwest trendingbelt of FranciscanAssemblage bedrockknown as the Hunters

Point Shear Zone. The rocks within this zone are intensely deformed and sheared. Serpentinite, is

the predominant rock type, but other rock types characteristicof FranciscanAssemblage bedrock are

also present.

Serpentinite is subdivided into two general textural types: a relatively hard serpentinite and intensely

sheared, friable, and weak to plastic serpentinite. Stronger and more brittle rock types, such as

graywacke and hard serpentinite, have very low primary porosity and permeability; however, some

secondaryporosity andpermeability result from the presence of open fractures. Surroundingthe

brittle rock types, sheared serpentinite and shales form a matrix of relatively fine-grained rocks with

low porosity and permeability. Serpentinite in this area is known to contain several metals within its

matrix.



2.3.5 Soils

Three soil surveys have been conducted by the U.S. Department of Agriculture in the San Francisco

area and include HPS. In general, soils at HPS are derived from underlying rocks and weathered

material or were imported as fill. Parcels B through E are primarily covered by bottomland soils.

Bottomland soils exist in areas that were once part of San Francisco Bay and adjacent tidal fiats. The

properties and characteristics of these soils are highly variable because of differences in the type and

amount of fill material used. Some areas have a permanent water table at a depth of 30 to 60 inches

below ground surface (bgs) because of fluctuating tides. Surface water runoff over bottomland soils

is slow, and water-erosion is low.

2.3.6 Hydrogeology

Three distinct water bearing formations have been identified at HPS and are designated the A-aquifer;

the undifferentiated sedimentary aquifer, or B-aquifer; and water in localized fractures of bedrock.

The A-aquifer consists of saturated fill materials and undifferentiated upper sand deposits overlying

bay mud. The A-aquifer may overlie bedrock in excavated areas next to the former shoreline. In the

lowland areas of HPS, depths to groundwater range from 2 to 15 feet bgs. The B-aquifer consists of

undifferentiated sedimentary deposits underlying bay mud and overlying Franciscan Assemblage

bedrock. The bedrock aquifer consists of the upper weathered and deeper fractured portions of the

Franciscan bedrock. The bedrock aquifer appears to be in direct hydraulic communication with the

A-aquifer where the A-aquifer directly overlies it.

2.3.7 Ecology

The ecology of HPS includes aquatic environments, limited terrestrial areas, and transition (wetlands)

zones, all of which have been physically disturbed by human activities, such as dredging, excavation,

filling, and land development. The aquatic environment includes the intertidal zone and subtidal areas

surrounding HPS. Terrestrial habitat is present at Parcel A in the upper residential hill area, Parcel E

in the fill area and the landfill, and on a limited basis in Parcel B. Pockets of salt marshes are

located along the southern shore of HPS in Parcel E.

The intertidal zones provide foraging habitat for migratory and resident shorebirds. Approximately

50 different species of fish have been reported in surveys conducted in water near HPS by the
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California Department of Fish and Game between 1980 and 1985. The species assemblage is typical

of harbor or marina settings and does not reveal the existence of any rare or endangered species.

Most of HPS's terrestrial habitat is currently covered with asphalt, buildings, or other structures. The

vegetated areas of HPS comprise four distinct terrestrial habitats. In order of decreasing area, these

habitats include ruderal (disturbed), landscaped, normative grassland, and salt marsh areas. Almost

all of the terrestrial habitat of potential ecological concern is located in Parcel A; however, Parcel E

contain._ruderal habitats and salt marshes.

The ruderal habitat consists of aggressive colonial plantspecies. The habitat is dominated by

serpentinite minerals and associated soils that contain elevated levels of naturally occurring heavy

metals such as nickel and chromium. The heavy metal content of the serpentinite-derived soils

restricts the variety of plants growing in this habitat to species that can tolerate and adapt to the

xenobiotic metals.

The Navy conducted a wetlands delineation of HPS in July 1991. Salt marsh habitats were identified

along the bay margin at Parcel E. The vegetation of the salt marshes provides habitat for migratory

and resident shore,birds. In addition, the vegetation provides suitable habitat for the salt marsh

harvest mouse, which is classified as both a federal and California endangered species.

2.4 STORM DRAIN SYSTEM DESCRIFFION AND HISTORY

This section summarizes HPS's storm drain system description and history as related to the sediment

and contaminated groundwater infiltration removal actions. The sources of the information contained

in this section are a utilities study report completed by YEI Engineers, Inc. (YEI 1988), a

memorandum report prepared by Harding Lawson Associates (HLA 1994) and PRC's field

observations.

2.4.1 Description

HPS includes, by one estimate, approximately 107,000 linear feet of storm drain line varying in size

from 2 to 72 inches in diameter, and 538 catchbasins (HLA 1994). Others have estimated that there

are approximately 624 catchbasins and 321 manholes (PRC 1996b). The exact number of catchbasins

and total length of storm drain are unknown. Approximately one-sixth of the catch basins are dry

wells (Gahagan and Brant 1994), all of which contain sediment of varying amounts. The general

configuration of the storm drain system is shown in Figure 2.
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Dry wells are catchbasins with sediment storage capacity constructed below the invert of the outlet

pipe. They may also have permeable (for example, gravel) bottoms to allow for percolation into the

underlying soils.

The system discharges to the San Francisco Bay through 33 documented outfalls ranging from 6 to 72

inches in diameter. Many different piping materials were used throughout the construction of the

storm drain system, including vitrified clay pipe (VCP), corrugated metal pipe (CMP), steel pipe,

concrete pipe, and ductile iron pipe (DIP). The manholes and catch basins also vary in size, shape,

and materials of construction. Many of the older manholes and catch basins are constructed of brick

and mortar, while the newer are constructed of precast concrete sections. The manhole and catch

basin vaults vary in depth from 1 foot to more than 10 feet. While most of the vault covers are

circular, the vaults themselves are circular, rectangular, or square.

2.4.2 History

The existing storm drain system was originally designed and constructed as a combined storm water

and sanitary sewage collection system. The system grew and evolved as need directed, with new

sections added as the base developed. The system as a whole is composed of 10 independent drainage

systems with many minor drainage systems along the shoreline and pier areas. The major drainage

basins were designated in alphabetical order from "A" to Mj. (YEI 1988). To eliminate the potential

for confusion between the drainage basins and the parcels, the drainage basins have been redesiguated

as roman numerals I through X for this EEICA.

The majority of the combined storm and sanitary sewer system was constructed between 1942 and

1946. Significant modifications lx_the system occurred in 1958 with a partial separation of the

sanitary sewer from the storm drain system, and the addition of a lift station for the sanitary system.

In 1973, a major separation of the systems was undertaken. The separation included construction of

the entire drain system in drainage basin I including the 72-inch out-fall. Separation construction

activities for this project were completed in 1975. A follow-on separation project concentrating on

drainage basin II was completed in 1976, changing the system to its current configuration. No other

projects have modified the system since that time. All known interconnections between the storm

drain and sanitary sewer systems were corrected under the Navy's Storm Water Program (any

interconnections found in the futalre will be corrected) (EFA West 1996).
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2.4.3 Existing Conditions and Function

The current condition of the HPS storm drain system varies from good to very poor and exhibits

many of the characteristics of an aging system. Broken and leaky pipes and joints are common

throughout the system. Because a large portion of the system was constructed on non-engineered fill,

seismic activity and typical fill consolidation have caused significant differential settlement of many

storm drain lines. This differential settlement has resulted in slope reversal as well as low spots

located throughout the system. The low spots and slope reversals have further added to system

degradation by allowing deposition of solids.

Inoperable tidal gates create hydraulic barriers at several locations. Since many of the outfalls do not

have tidal gates and the ones that do are frozen in a nearly closed position, the system is tidally

influenced with localized tidal flooding in areas where the ground surface elevation is lower than

106.9 feet NGVD, the mean higher high tide elevation.

The function of the system is limited further by sedimentation present in the majority of catch basins

and manholes. In many locations, catch basins are nearly or completely filled with sediment,

rendering them useless. There was an estimated 1,845 cubic yards of sediment in the catch basins

and manholes in Parcels A, B, C, D, and E. However, sediment in Parcel A catch basins, manholes,

and trunk lines was cleaned out in 1994 (HLA 1994).

Despite the condition and functional limitations of the storm drain system, it appears that it has

operated adequately within the narrow limits of its design storm capacity. The majority of the system

has a 2-year storm design capacity CYEI 1988). Since HPS is now only occupied by a few private

industrial tenants, periodic and localized flooding does not warrant the expense of system upgrades.

Furthermore, HPS will eventually be transferred from the Navy to the city and county of San

Francisco for redevelopment. Redevelopment needs may require reconfiguration of the storm drain

system.

2.5 PREVIOUS HPS REMOVAL AND REMEDIAL ACTIONS

Previous removal and remedial actions at HPS provide valuable information about feasible

technologies, the nature and extent of contaminants treated and controlled, and lessons learned. Some

previous removal and remedial actions conducted at HPS (PRC 1995a) include:
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• PCB cleanup at IR-8 -- PCB-contaminated soils discovered at IR-8 wore excavated
and disposed of off site.

• Tank S-505 -- Tank S-505 was decontaminated and demolished and a small amount of
the affected soil beneath it excavated and disposed of off site.

• Underground Storage Tank (LIST) Removals -- Approximately 160 tons of soil
associated with underground storage tanks (USTs) throughout HPS have been
excavated and disposed of at a Class I landfill in California.

• Pickling and Plating Yard Removal Action -- This removal action is ongoing and
consists of decontamination of all surfaces and removal of hazardous material.

• Parcel A Storm Drain System Cleaning (part of an operation and maintenance task) --
Sediments from storm drain catch basins, manholes, and lines in Parcel A were
removed.

The storm drain system associated with Parcel A is not considered in this EE/CA since the IR sites in

Parcel A have been remediated and the storm drain catch basins, manholes, and lines have been

cleaned.

2.6 PREVIOUS STORM DRAIN INVESTIGATIONS

Although several studies and surveys provide information regarding system development, operation,

location, and pollution prevention during periods of storm water runoff, only two studies relate to

sediment, sediment contamination, and groundwater infiltration.

A study was conducted by Harding Lawson Associates (HLA) in 1994 where sediments were sampled

at 78 different locations throughout the HPS storm drain system (HLA 1994). The results of this

study are summarized in Section 2.7 of this report.

PRC conducted a study in 1995 and 1996 to assess the nature and extent of infiltration of

contaminated groundwater into the storm drain system.

2.7 SOURCE, NATURE, AND EXTENT OF CONTAMINATION

This EE/CA has been prepared to evaluate contaminated sediments accumulated in the storm drain

system. Sediments have the potential to discharge to San Francisco Bay. Discussions in this section

focus on contaminants found in sediment at various sampling locations located throughout the storm

drain system.
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Sediment samples have been collected and analyzed from 78 different eatchbasins and manholes

located throughout the HPS storm drain system (HLA 1994). Ten of these sample locations were

located in Parcel A. The sediments in Parcel A storm drain lines have subsequently been removed.

The remaining sample locations are shown on Figure 3 along with drainage basin and parcel

delineations. Data associated with these remaining sampling locations appear in Appendix A of this

report. The data in Appendix A are organized by parcel in numeric order. Generally, metals,

VOCs, SVOCs, Pesticides/PCBs, and TPH were detected in samples collected throughout the storm

drain system. Table 1 shows the distribution of detections in these analyte groups by sampling

station, drainage basin, and parcel. Maximum values in the data set for particular analytes are

summarized in Table 2. Data provided by HLA indicate that up to 90 percent of the sediments may

reside in the lines (HLA 1994).

3.0 STREAMLINED RISK EVALUATION

This streamlined risk evaluation used in support of removal actions for contaminated sediments

entering the HPS storm drain system is limited in scope and is based on use of screening criteria

developed to protect aquatic life. According to EPA guidance on conducting non-time critical

removal actions, when "standards for one or more contaminants in a given medium are clearly

exceeded, a removal action is generally warranted, and further quantitative assessment that considers

all chemicals, their potential additive effects, or additivity of multiple exposure pathways, are

generally not necessary" (EPA 1993). Potential risks associated with contamination in storm drain

sediments and infiltrating groundwater are assessed by evaluating potential exposure routes and

comparing contaminant concentrations to accepted screening criteria.

This EE/CA has been prepared to address sediments in the storm drain system that is discharging to

San Francisco Bay. Section 3.1 discusses the potential for human exposure to contaminated sediment

discharges to the bay. Section 3.2 discusses potential environmental impacts from contaminated

sediments in the storm drain system that may be discharged to the bay. Section 3.3 identifies COCs

and storm drain lines of concern based on comparison of contaminant concentrations to sediment

screening criteria.

3.1 POTENTIAL FOR HUMAN EXPOSURE

This section addresses potential pathways for human exposure to contaminants of concern via

sediments.
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TABLE 1

HUNTERS POINT ANNEX
SEDIMENT QUALITY DATA

ANALYTE GROUP DETECTIONS

::::::::::::::::::::::::::::::::::::::::::: .::.:::::::::::::::: -'.'.',',,'.'+','.','.'.'.-.... ..,,',.'..,.. ','.'.'.'.'.'.1.:.:..,,:+:.:.:..:.::,<..:.:...::,: ........ :::::" :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: :x+:.x. : :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

I D PA50CB413 Metals Pest/PCB TprI

I D PA50CB412 Metals SVOCs Pest/PCB TPH

I D PA50CB411 Metals Pest/PCB TPH

I D PA50CB418 Metals voc. svocs Pest/PCB TPH

I D PA50CB409 Metals Pest/PcB TPH

I D PA50CB408 Metals voc8 SVOCs Pest/PCB TPH

I D PASOCB410 Metals vocs svoc, Pest/PCB TPH

I E PA50sw501 Metals voca SVOCs Pest/PCB ypH

I E PA50sw500 Metals SVOCs Pest/PCB yPtl

I E PA50FC417 Metals SVOCs Pest/PCB TPH

II B PA50FC211 Metals voc. SVOCs ' Pest/PCB TPH

II B PA50CB200" Metals voc. Pest/PCB TPH

III' B PA50SW201 Metals ........... Pest/PCB TPH

IV B ' PA26SW05 Metals svocI pest/PcB TpH

IV B PA26SW04 Metals voc. SVOCs Pest/PCB TPH

IV B PA26SW03 Metals SVOCs Pest/PCB TPH

IV B PA50FC212 Metals Pest/PCB TPH

IV B PA50CB206 Metals SVOCs Pest/PCB TPH

IV B PA50SW203 Metals svocs

V C PA50SW303 Metals vc_. Pest/PCB TPH

V C PA50SW306 Metals vo¢, SVOCs Pest/PCB TPH

V C PA58SW06 Metals vocs SVOCs Pest/PCB TPH
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TABLE I (Continued)

HUNTERS POINT ANNEX

SEDIMENT QUALITY DATA
ANALYTE GROUP DETECTIONS

V C PA28SW01 Metals Pest/PCB TPH

V C PA50CB300 Metals SVOCs Pest/PCB TP8

V C PA50CB301 Metals vocs SVOCs "rl,I-I

V C PA29SW 18 Metals vocs SVOCs Pest/PCB Tl,tI

V C PA29SW09 Metals vocs SVOCs Pest/PCB TPH

V C PA28SW66 Metals voc_ SVOCs Pest/PCB "rPH

V C PA50CB302 Metals Pest/PCB TPH

V C PASOCB305 Metals vocs Pest/PCB Tell
,,m

V C PA50CB304 Metals vocs Pest/PCB TP8

VI C PA50C B310 Metals vocs Pest/PCB TP8

VI C PA29SW29 Metals Svoc_ TPH

VI C PA29SW21 Metals svocs TP8

VI C PASOSW308 Metals vocs .... Pest_B TPH
"' u

VI C PASOSW309 Metals voc_ TPH

VI C PA50SW307 Metals vocs Pest/PCB TPH

'" VI C PA28SW22 Metals vocs SVOCs TPH

VI .... D .... PA57SW03 Metals SVOC.s Pes_B TPH

VI D PA57SW05 Metals Pest/PCB TPH

VI D PA57SW02 Metals Pest/PCB TI'H

VI D PA57 SW01 Metals SVOCs Pest/PCB TPH
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TABLE 1 (Continued)

HUNTERS POINT ANNEX

SEDIMENT QUALITY DATA
ANALYTE GROUP DETECTIONS

i',',',1 il : ,,
: ::::::: : ::: : ::::::: : :::::: ..................................................................................................... ,

VH D PA57SW06 Metals vocs SVOCs Pest/PCB TPH

VII D PA57SW 12 Metals Pest/PCB TPH

VII D PA57SW04 Metals SVOCs Pest/PCB TPH

VII D PA50SW419 Metals Pest/PCB TPH

VII D PA34SW 10 Metals voc. SVOCs Pest/PCB TPH

VII D PA34SW07 Metals vocs SVOCs Pest/PCB TPH

VII D PA37SW01 Metals voc, SVOCs Pest/PCB TPH

VII D PA34SW12 Metals voc, SVOCs Pest/PCB TPH

VI D PA50CB405 Metals vocs Pest/PCB TPH

VII D PA50CB406 Metals voc. Pest/PCB TPX

VII D PA33SW14 Metals voc. Pest/PCB TPH

VII D PA33SW 12 Metals Pest/PCB TPH

VIII D PA44SW02 Metals Pest/PCB TPH

VIII D PA37SW05 Metals vocs SVOCs Pest/PCB TPH

VIII D PA44SW03 Metals SVOCs Pest/PCB TPH

VIII D PA50CB402 Metals SVOCs TPH
, ,,,,

VIII D PA50CB403 Metals voc, svoc. Pest/PCB TPH

VIII D PA50CB404 Metals Pest/PCB TPX

IX D PA57SW09 Metals Pest/PCB TPX

IX D PA57SW 10 Metals SVOC$ Pest/PCB TPH

IX D PA50CB401 Metals SVOCs Pest/PCB TPH

IX D PA50CB400 Metals SVOCs Pest/PCB TPH

IX D PA57SW07 Metals svoc, Pest/PCB TPH
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TABLE 1 (Continued)

HUNTERS POINT ANNEX
SEDIMENT QUALITY DATA

ANALYTE GROUP DETECTIONS

X D PA50CB414 Metals SVOCs Pest/PCB TPH

X D PASOCB416 Metals VOCs SVOCs Pest/PCB TI'H

X D PA50CB415 Metals VOCs SVOCs Pest/PCB TPH

Notes:

s All samples were analyzed for metals,VOCs, SVOCs,Pest/PCB, and TPH.

• Tag (metals, for example) indicates a detection below NOAA's effects range-low(ERL)values occurred in the analytegroup.
• Tag in BOLD (metals, for example) indicates a detection above NOAA's ERL values occurred in the analyte group.
• /TAHC/ZF.D Tag in BOLD (metals, for example) indicates a detection occurs in the analyte group above NOAA's values and

above HPALs.
• There are no NOAA values for TPH

VOC = volatile organic compound
SVOC = semivolatile organic compound
Pest/PCB = pesticides and polychlorinated biphenyls
TPH = total petroleum hydrocarbon



TABLE 2

HUNTERS POINT ANNEX

SEDIMENT QUALITY DATA
MAXIMUM DETECTIONS

VOCs 1,1-DICHLOROETHANE 3000 21 /zf/k_ A D VII PA34SW07

VOCs 1,1,1 -TR[CHLOROETHANE 7400 21 /zf/k_I A D VII PA34SW07

VOCs 1,1,2-TRICHLOROETHANE 110 21 /t$/k_ A D VII PA34SW07

VOCs 1,2,4-TRICHLOROBENZENE 12000 18000 /_I/k_I A D VIII PA37SW05

VOCs 1,2-DICHLOROBENZENE 95000 18000 _t_I/k_I A D VIII PA37SW05

VOCs 1,2-DICHLOROETHANE 140 21 /t_I/k_I A D VII PA34SW07

VOCs 1,2-DICHLOROETHENE (TOTAL) 13000 21 ?t_I/k_I A D VII ?A34SW07

VOCs 1,3-DICHLOROBENZENE 320000 18000 _tg/kg A D VIII PA37SW05

VOCs 1,4-DICHLOROBENZENE , 1400000 18000 _t_I/k$ A D VIII ?A37SW05

VOCs 2-BUTANONE 97.94 70 /tg/kg J7 C V PASOSW303

VOCs 2-HEXANONE 9 12 #g/kg A C V ?A29SW09

VOCs 4-METHYL-2-PENTANONE 49.81 12 _tg/kg A C ... VI PASOSW308

VOCs ACETONE 360000 420000 /z_/kg J7 D VIII ?A37SW05

VOCs BENZENE 2200 180 _t_I/k_I A D VIII PA37SW05

VOCs CARBON DISULFIDE 129.7 15 /_I/k_I J7 C V PA50CB305

VOCs CHLOROBENZENE 5300000 420000 /tg/kg A D VIII PA37SW05

VOCs CHLOROETHANE 330 19 /z$/k$ V D X PA50CB416

VOCs CHLOROFORM 180 21 /_I/k_I A D VII PA34SW07

VOCs ETHYLBENZENE 130000 420000 /t$/k_I A D VIII ?A37SW05

VOCs METHYLENE CHLORIDE 34000 420000 ;tg/kg A D VIII PA37SW05

VOCs TETRACHLOROETHENE 67000000 4400000 /t_I/k_I A C V PA28SW66

VOCs TOLUENE 68000 420000 _tg/kg A D VIII ?A37SW05

VOCs TRICHLOROETHENE 17000 21 /_I/k_I A D VII. ?A34SW07

VOCs VINYL CHLORIDE 66.72 12 /tg/kg A D VIII ?A50CB403

VOCs XYLENE (TOTAL) 110000 420000 pg/kg A D VIII PA37SW05
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TABLE 2 (Continued)

HUNTERS POINT ANNEX

SEDIMENT QUALITY DATA
MAXIMUM DETECTIONS
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SVOCs 2-CI-1LOROPHENOL 35118.05 13000 p_/k_ J3 C VI PA29SW21

SVOCs 2,4-DIMETHYLPHENOL 2591.5 2300 p_/k_ J7 D I PA50CB410

SVOCs 2-METHYLNAPHTHALENE 27000 18000 _tg/k_ A D VIII PA37SW05

SVOCs _-METHYLPHENOL 440 800 p_/kg V D VII PA34SW12

SVOCs _,4'-DDD 1200 1981 p_/l_ J3 D VIII PA50CB403

SVOCs 4,4'-DDE 610 34 p_/k_ A D VII PA34SW07

SVOCs 4,4'-DDT 11 4.1 p_/k_ J3 C V PA29SW09

SVOCs 4-CHLORO-3 -METHYLPHENOL 24132.92 13000 p_/k_ J3 C VI PA29SW21

SVOCs 4-METHYLPHENOL 2400 1400 p_/k_ A D VII PA34SW07

SVOCs ACENAPHTHENE 1800 2300 p_/k_ A D X PA50CB414

SVOCs ANTHRACENE 3212.49 2600 p_/k_ J05 E I PA50FC417

SVOCs BENZO_A)ANTHRACENE 11751.46 28694 p_/kg J3 B II PASOFC211

SVOCs BENZO_A)PYRENE 28000 2300 p_/k_ A . D X _A50CB414

SVOCs BENZO_B)FLUORANTHENE 6300 2300 p_/k_ A D X PA50CB414

SVOCs BENZO(G,H,I)PERYLENE 11(301 2800 p_/k_ A D IX PA50CB400

SVOCs BENZO_K)FLUORANTHENE 3636.38 2600 p_/k_ J05 E I PA50FC417

SVOCs BENZOIC ACID 190 6 p_/k_ V D VII PA34SW12

SVOCs BIS(2-ETHYLHEXYL)PHTHALATE 240000 18000 p_/k_ J7 D VIII PA37SW05

SVOCs BUTYLBENZYLPHTHALATE 330000 .18000 _tg/k_ A D VIII PA37SW05

SVOCs CARBAZOLE 2300 2300 p_/k_ A D X PASOCB414

SVOCs CHRYSENE 20813.09 28694 p_/ka; J37 B II PASOFC211

SVOCs DI-N-BUTYLPHTHALATE 48000 18000 _ts/k_ A D VIII PA37SW05

SVOCs DIBENZOFURAN 1200 2300 _tg/kg A D X PA50CB414



TABLE 2 (Continued)

HUNTERS POINT ANNEX

SEDIMENT QUALITY DATA
MAXIMUM DETECTIONS
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SVOCs DIMETHYLPHTHALATE 2400 2300 /t_/k_ A D X PA50CB414

SVOCs FLUORANTHENE 18000 1400 /_/k_ A D VII PA34SW07

SVOCs FLUORENE 21000 200000 _t_/k_ A D VIII PA50CB402

SVOCs INDENO_ 1,2,3-CD)PYRENE 2165.29 2600 _t_/kt_ J057 E I PA50FC417

SVOCs NAPHTHALENE 28000 18000 /t_/k_ A D VIII PA37SW05

SVOCs PENTACHLOROPHENOL 50130 3300 F_/k_ A D VII PA34SW07

SVOCs PHENANTHRENE 48000 200000 _/k_ A , D .... VIII PA50CB402

SVOCs PHENOL 28700.6 13000 _t_/k_ J3 C VI PA29SW21

SVOCs PYRENE 24000 18000 /t_/k_ A D VIII PA37SW05

Pest / PCBs ALPHA-CHLORDANE 21 5 p_/k_ V .... E I PA50SW501

Pest / PCBs AROCLOR-1242 300 460 /t_/k_ J3 .... B IV PA26SW04

Pest / PCBs AROCLOR-1260 _- 3900000 58000 /t_/k_ A D VI]I PA37SW05

Pest / PCBs DELTA-BHC 4.4 2.1 /tg/kg V D VII PA34SWI2

Pest / PCBs DIELDRIN 20000 5800 /_/1_ A D VIII PA37SW05

Pest / PCBs ENDOSULFAN II 140000 5800 /t_/k_ A D VIII PA37SW05

Pest / PCBs ENDRIN 27 8 /tl_/kg A D VII PA34SW10

Pest / PCBs ENDRIN ALDEHYDE 81000 5800 /_/k_ A D VIII PA37SW05

Pest / PCBs ENDRIN KETONE 4800 5800 /t_/k_ A D . VIII PA37SW05

Pest / PCBs GAMMA-CHLORDANE 2500 3000 _t_/k_ A D VIII PA37SW05



TABLE 2 (Continued)

HUNTERS POINT ANNEX

SEDIMENT QUALITY DATA
MAXIMUM DETECTIONS
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TPH rOTAL OIL & GREASE 81000 69 mg/kg A B IV PA26SW04

TPH rOTAL RECOVERABLE 44000 2500 mg/kg A C V PASOCB302
PETROLEUM HYDROCARBONS

TPH YPH-DIESEL 440000 3000 _g/kg A D VII PA34SWI0

TPH YPH-EXTRACTABLE UNKNOWN 15000000 52000 /tg/kg A D VII PA34SW07
HYDROCARBON

TPH I'PH-GASOLINE 110000 35000 pg/kg A D VIII PA37SW05

TPH I'PH-PURGEABLE UNKNOWN 320000 180 /tg/kg A D VIII PA37SW05
HYDROCARBON

Metals ALUMINUM 54900 16.8 mg/kg A C V PA29SW18

Metals ANTIMONY 258.36 3.3 mg&g A lI PA50CB200

Metals ARSENIC 515 _ mg/kg A C V PA28SW66

Metals BARIUM 4470 0.22 _ A C V PA28SW66

Metals BERYLLIUM 0.86 0.17 mg/kg A D I PA50CB410

Metals CADMI_ 61.52 0.55 mg_g A C V PA28SW01

Metals CHROMIUM 4470 0.7 mg/kg J3 C V PA28SW66

Metals COBALT 74.6 2 mg/kg A C VI PA28SW22

Metals COPPER 24100 0.96 mg/kg A C V PA28SW66

Metals IRON 238513 7.71 mg/kg V D I PASOFCAI8

Metals LEAD 14600 11.3 _ A C V PA28SW66

Metals MAGNESIUM 143000 16.5 mg/kg A C VI PA28SW22

Metals MANGANESE 7388.94 0.36 mg_g V D I PA50FC418

Metals MERCURY 864 263 mg_g A D VII PA34SW07

Metals MOLYBDENUM 601.171 0.66 mg/kg V _ D IX
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TABLE z (Continued)

HUNTERS POINT ANNEX

SEDIMENT QUALITY DATA
MAXIMUM DETECTIONS

Metals NICKEL 5446.81 1.81 m_/kg J3 D I ?ASOCB408

Metals POTASSIUM 3750.16 213.67 m_/k_ A D I PA50CB408

Metals SELENIUM 30.3 10.6 m_/kg J3 D VIII PA37SW05

Metals SILVER 190.25 0.51 m_/k_ J3 B II PASOCB200

Metals SODIUM 21345 33.31 m_/kg VJ4 E I PA50SW501

Metals THALLIUM 0.69 0.56 m_/k_ A C VI PA28SW22

Metals VANADIUM 573 1 m_/k_ A D 1X PASOCB400

Metals ZINC 46706.4 0.41 mg/kg J3 D VI PA57SW02

Notes-

A: Based on cursory validation, analytical results for this compound are acceptable without qualification.
J0: Analytical results are qualified as estimated due to noncompliance with internal standard area count or retention time criteria.
J3: Analytical results are qualified as estimated due to noncompliance with spike recovery criteria.
J4: Analytical results are qualified as estimated due to noncompliance with ICP serial dilution RPD criteria.
J5: Analytical results are qualified as estimated due to noncompliance with holding time criteria.
JT: Analytical results are qualified as estimated due to noncompliance with initial and continuing calibration criteria.
V: Analytical results received a full contract laboratory program (CLP) validation.

/tg/kg: Microgram per kilogram
mg/kg: Milligram per kilogram
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The only potential human exposure to contaminated sediments would be when the catch basins are

cleaned or sediments are removed. This EE/CA evaluates sediment removal options that will

minimize unsafe exposure. When no cleaning or removal take place, there is no completed human

exposure pathway. Contaminated sediments could be entrained in groundwater discharges to the bay.

However, exposure resulting from ingestion of bay water is considered incomplete since bay water is

not used as a domestic drinking water source.

A potential indirect exposure pathway involves ingestion of fish and other aquatic life from the bay
due to bioaccumulated contaminants.

3.2 POTENTIAL ENVIRONMENTAL IMPACTS

This section discusses potential environmental impacts from contaminated sediments.

Environmental impacts could occur from discharge of sediments to San Francisco Bay via the storm

drain system. Aquatic life in the bay could be exposed to toxic constituents from ingestion of

sedimentary material and from desorption of contaminants from sediments into bay water.

3.3 CHEMICALS OF CONCERN AND AREAS OF CONCERN

Identifying COCs and target areas for a removal action is a subjective decision process that involves

professional judgment. Guidance for removal actions (EPA 1993) indicates that magnitude of threat

is an important factor for determining the need for a removal action. The intent of removal actions at

HPS is to focus on areas that present a high magnitude of threat to current receptors or areas where

an action would likely be recommended following a remedial investigation and feasibility study

(RI/FS) evaluation. COCs and areas of concern for this EE/CA were identified based on comparison

of existing contaminant concentration data to screening criteria to assess the need for removal actions.

A thorough evaluation of site-specific conditions that affect both current and future receptors and

quantification of potential threats will be conducted as part of the ongoing RI/FS process at HPS.

ER-L screening criteria developed by NOAA were used to assess sediment COCs for the EE/CA.

The ER-L value (NOAA 1994) for a constituent is the concentration equivalent to that calculated at

the lower 10th percentile of available, screened sediment toxicity data. Thus, it represents the low

end of the range of concentrations at which detrimental effects to coastal resources and habitats were

observed in studies. ER-L values, which are presented in Table 3, are not promulgated standards and

do not represent official NOAA policy. ER-Ls were chosen as conservative screening criteria for this
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TABLE 3

HUNTER'S POINT ANNEX
STORM DRAIN EE/CA

NOAA SCREENING GUIDEIJNES

2-Methylnaphthalene 70 670 SVOCs

4,4'-DDE 2.2 27 SVOCs

4,4"-DDT 1.58 46.1 SVOCs

Acenaphthene 16 500 SVOCs

Acenaphthylene 44 640 SVOCs

Anthracene 85.3 1100 SVOCs

Benzo(a) anthracene 261 1600 SVOCs

Benzo(a)pyrene 430 1600 SVOCs

Chrysene 384 2800 SVOCs

Dibenzo(a,h)anthracene 63.4 260 SVOCs

Fluoranthene 600 5100 SVOCs

Fluorene 19 540 SVOCs

Naphthalene 160 2100 SVOCs

PAHs, total 4022 44792 SVOCs

Phenanthrene 240 1500 SVOCs

Pyrene 665 2600 SVOCs

Aroclor-1242 22.7 180 Pest / PCBs

Aroclor-1248 22.7 180 Pest / PCBs

Aroclor-1254 22.7 180 Pest / PCBs

Aroclor-1260 22.7 180 Pest / PCBs

Polychlorinated biphenyls 22.7 180 Pest / PCBs

Arsenic 8200 70000 Metals

Cadmium 1200 9600 Metals

Chromiumm 81000 370000 Metals

Chromium +3 81000 370000 Metals
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TABLE 3 (Continued)

_R'S POINT ANNEX
STORM DRAIN EE/CA

NOAA SCREENING GUIDELINES

:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ::::::::::::::::::::::::::::::::::::::::::::::::: ::::::::::::::::::::::::::::::::::::::::::::::::: :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
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Chromium+6 81000 370000 Metals

Copper 34000 270(0 Metals

Lead 46700 300000 Metals

Mercury 150 710 Metals

Nickel 20900 51600 Metals

Silver 1000 3700 Metals

Zinc 150000 410000 Metals

ER-L = The concentrationequivalentto thatcalculated at the lower 10thpercentile at the available
screenedsedimenttoxicity data. As such, it representsthe low end of the range of
concentrationsat which effects more observed in the studies compiled by Long and Morgan
(1990).

ER-M = The concentrationequivalent to that calculated at the lower 50th percentile at the available
screened sediment toxicity data. This is the value where adverse biological effects would
be predicted.

ppb = parts per billion
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removal action.

Appendix A contains analytical data for sediment samples collected throughout HPS. Due to

numerous individual analytes detected as part of the analysis for metals, VOC, SVOC, and

pesticide/PCB in sediments, COCs are grouped according to analysis type for purposes of this

EE/CA. Therefore, the following comparison of contaminants to screening criteria refers only to the

contaminant groups and not to individual analytes.

Contaminant concentrations in sediment samples collected throughout the HPS storm drain system

exceed the conservative ER-L values. Metals concentrations exceeded ER-Ls in all samples collected

from the 68 catchbasins and manholes outside of Parcel A. All metals concentrations also exceeded

soil background levels or Hunters Point Ambient Levels (HPALs) (presented in Table 4). SVOCs

were detected in 42 of the 68 samples, with 35 of the detections exceeding ER-Ls. Pestieides/PCBs

were detected above ER-Ls in 61 of the 68 samples. VOCs were detected in 33 of the samples,

although none of the concentrations exceeded ER-Ls.

4.0 IDENTIFICATION OF REMOVAL ACTION OBJECTIVES

This section discusses the scope and objectives of the storm drain removal action and summarizes

potentially applicable or relevant and appropriate requirements (ARAR) and to-be-considered (TBC)

requirements.

4.1 REMOVAL ACTION SCOPE

The scope of this removal action is to reduce discharge of contaminated sediment from the HPS storm

drain system to San Francisco Bay. The removal action is intended to be a final action for sediments

within the storm drain system. This EE/CA involves removingsediments from the storm drain lines

that contain CERCLA hazardous substances consisteatly detected above screening levels.

The infiltration of contaminated groundwater will be evaluated in the RI/FS process after the

contaminated sediments are removed from the system; contaminants in water samples taken from the

storm drain lines could be a result of contaminated sediments. An RI/FS will be completed for each
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•TABLE 4

HUNTERS POINT AMBIENT
STORM DRAIN EE/CA

HUNTERS POINT AMBIENT LEVELS (HPALs)

iiliiii_ii iiiii__i
_!iiiiii_!iiii_iiiii!_i_ii!i_i_!!!!!i_!!!i!i!U!i!iii_ii!ii!ii_i!!i_!_i!_!iii!_iii!i!iiiii}i!iiii!i!!i!i!!!!i!!i!!ii!!!i!i!i_i_N_iii!iiiiiUii!iiiiiiiiiiiiiiiiiiiiiiiiiii!iiiiiiiiiiiiiiiil
Antimony 9050 Metals

Arsenic 11100 Metals

Barium 314360 Metals

Beryllium 710 Metals

Cadmium 3140 Metals

Copper 124310 Metals

Lead 8990 Metals

Mercury 2280 Metals

Molybdenum 2680 Metals

Selenium 1950 Metals

Silver 1430 Metals

Thallium 810 Metals

Vanadium 117170 Metals

Zinc 109860 Metals

ppb -- parts per billion
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of the parcels, evaluating long-term remediation goals and alternatives for reducing contaminant

concentrations within groundwater to these goals. Infiltration study sampling will be performed after

all sediment removal is completed. Sampling data from the infiltration study will be used in the

parcel FSs or will be the basis for a conditional ROD in parcels where an FS has already been

completed.

4.2 REMOVAL ACTION O_TIVE

The overall goal of the storm drain system removal action is to reduce risk to the environment from

sediment and contaminated groundwater infiltrating into and being discharged from the storm drain

system. The specific objective is to:

Mitigate risk posed by contaminated sediments that may release directly to the bay or
may serve as a source for contaminants that could desorb when in contact with water
flowing through the system.

The removal action will be compatible with future remedial actions planned at HPS.

4.3 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

The NCP states that "removal actions.., shall to the extent practicable considering the exigencies of

the situation, attain applicable or relevant and appropriate requirements under federal environmental

or state environmental or facility siting laws" (40 CFR Section 300.415[i]). This section overviews

potential ARARs and discusses the identification of ARARs and TBC guidance for the storm drain

removal action. Final ARARs will be presented in the action memorandum issued by the Navy for

this removal action. The ARARs identified are for on-site actions. Off-site actions (such as disposal

of sediments and discharges to the sanitary sewer) will comply with applicable requirements.

The purpose of this ARAR evaluation is to identify evaluate and set for the Navy's determination

regarding potential federal and state ARARs for each removal alternative addressed in the EE/CA for

the storm drain removal action.
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4.3.1 Overview of Potential ARARs

The identification of ARARs is site-specific and involves the following two-part analysis:

(1) determining whether a given requirement is applicable, and (2) if it is not applicable, determining

whether it is relevant and appropriate. A requirement is deemed applicable if the specific terms of

the law or regulation directly address the chemical of concern, the action, or the location of areas

affected by hazardous substances. If a law or regulation is not applicable, it may be relevant and

appropriate if the circumstances are sufficiently similar to circumstances in which the law otherwise

applies and if the law or regulation is well-suited to the site conditions.

In addition to ARARs, the NCP preamble suggests that when ARARs do not exist, agency advisories,

criteria, or guidance may be considered useful "in helping to determine what is protective at a site or

how to carry out certain actions or requirements" (Federal Register 1994). The NCP preamble,

however, states that use of provisions in the to be considered (TBC) category is discretionary and

should be used, as appropriate, to establish cleanup goals or provide specific technical performance

information (Federal Register 1994).

4.3.2 Identification of ARARs

ARARs are generally divided into three categories: chemical-specific, location-specific, and action-

specific. The following sections discuss federal and state ARARs that are potentially applicable to the

storm drain removal action.

4.3.2.1 Chemical-Specific ARARs

The storm drain action involves removing contaminated sediments from the system if they pose an

imminent threat to potential surface water receptors. The scope of the removal action does not

include restoring surface water or groundwater to background conditions. Therefore, it is not

practicable to comply with chemical-specific ARARs for groundwater or surface water during this

action. During the RIFFS, chemical-specific ARARs and site-specific cleanup levels will be developed

to direct remedial actions for groundwater and surface water as appropriate. It is appropriate to

evaluate chemical-specific ARARs for the sediment removal action because it is intended as the final

action for sediments. Chemical-specific ARARs are generally health or risk-based numerical values

or methodologies applied to site-specific conditions that result in the establishment of numerical
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values. No cleanup goals for sediment have been promulgated by EPA or the State of California.

Consequently, by definition, no chemical-specific ARARs exist for sediment.

4.3.2.2 Location-Specific ARARs

Location-specific ARARs are restrictions on the concentrations of hazardous substances or on the

conduct of activities solely because they are in specific locations. Special locations include flood

plains, wetlands, historic places, and sensitive ecosystems or habitats. The storm drains exist

throughout the HPS complex. HPS includes wetlands, sensitive habitats, and historic sites.

However, the storm drain system is not routed in the vicinity of these special locations. Therefore,

no location-specific ARARs are identified for this removal action based on current site data.

4.3.2.3 Action-Specific ARARs

Action-specific ARARs are technology- or activity-based requirements or limitations on actions taken

with respect to hazardous substances. These requirements are triggered by the particular remedial

activities selected. Action-specific ARARs alone do not determine the remedial alternative; rather,

they indicate how a selected alternative must be implemented. Therefore, because action-specific

ARARs depend on the action selected, they will be discussed after alternatives have been developed

(see Sections 5.0 and 8.0). Table 5 lists examples of potential action-specific ARARs that were used

as a basis for screening action-specific ARARs in Section 5.0 and 6.0.

The substantive requirements of the Resource Conservation and Recovery Act (RCRA) are potential

ARARs for the removal actions. EPA has authorized the state of California to implement the

hazardous waste program; therefore, RCRA citations reference the California Code of Regulations

(CCR). The applicability or relevance and appropriateness of RCRA are related to whether hazardous

wastes or material that contains a hazardous waste are being managed. A hazardous waste is a waste

(any material that is discarded, relinquished, recycled, or inherently waste like [22 CCR 66261.2])

that exhibits one of the characteristics specified in 22 CCR Chapter 11, Article 3 or is listed in 22

CCR, Chapter 11, Article 4.

Soil, groundwater, sediment, and other environmental media are not considered wastes in and of

themselves, but they may contain listed hazardous wastes or exhibit a characteristic of hazardous

waste (EPA 1988, 1992; Wehling 1994). If managed on-site, environmental media containing a listed
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TABLE 5

HUNTERS POINT ANNEX

STORM DRAIN EE/CA

POTENTIAL ACTION-SPECIFIC ARARs
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Waste Management (I) Resource Conservation and Recovery Act (RCRA) Some of the materials which may be handled during any 22 CCR, Division 4.5
outlines the requirementsfor the transportation, removal action (RA) at the storm drains may be, or contain,
storage, treatment,and disposal of defined hazardous hazardous wastes. The specific requirements that may be
wastes. The regulations include standardsto ARARs will depend on the wastes handled and the
accommodate treatmentand disposal of hazardous technologies used.
wastes in corrective action management units and
treatment and storage in temporary units. The state of
California has an authorized RCRA program.

,i

(2) Regulations which establish waste management These regulations are applicable to any action that includes Title 23 CCR Division 3,
requirements, including groundwater monitoring, for management of wastes in a landfill, surface impoundment, Chapter 15
waste treatment, storage, or disposal (TSD) in waste pile, and land treatmentfacility.
landfills, surface impoundments, waste piles, and land
treatment facilities.

(3) Regulations which govern the toxic substance program Regulates how PCBs may be disposed dependingon PCB Title 40 CFR 761
which is administered by EPA. The act also regulates concentration.
the labeling and disposal of polychlorinated biphenyls
(In_Bs) .,. ,,

Air Emissions Rules and regulations pertain to stationary sources of air Substantiverequirements are applicable to alternatives that San Francisco Bay Area
emissions. Rules address visible emissions prohibition, have the potential to emit air pollutants. Air Quality Management
incinerator standard, nuisance, and compliance with District Rules and
ambient air emission standardsand other standards. Regulations, Rule 8,

Regulation 40



waste or exhibiting a characteristic of hazardous waste must be managed according to applicable

hazardous waste regulations until the listed waste or characteristic is removed from the environmental

media. For off-site management, environmental media containing a listed waste or exhibiting a

characteristic of hazardous waste must be managed consistently with other types of hazardous waste.

Hazardous waste identification regulations were reviewed by the Navy to determine if listed wastes

may be present in the storm drain sediments. Bexause there is no documentation to support placement

or discharge of listed hazardous wastes into the storm drain system, the sediments were determined

not to contain listed wastes. However, based on a preliminary review of data available for storm

drain sediments, some sediments may exhibit one or more of the toxicity characteristics of hazardous

waste. The Navy has decided to store all the storm drain sediments on site in compliance with

hazardous waste regulations, whether or not the sediment is determined to exhibit a hazardous waste

characteristic.

Some removed sediments or concentrated wash water may exceed toxicity characteristic hazardous

waste levels; therefore, they may contain a hazardous characteristic waste. The California regulations

contain soluble threshold limits concentrations (STLC) and total threshold limit concentrations (TFLC)

that define a characteristic waste (22 CCR 66261.24); if the concentrations of a material exceed either

of these limits, the waste is considered characteristic. "Soluble concentrations" were not analyzed for

the storm drain sediments. However, total concentrations of both organic and inorganic compounds

were analyzed. The test method required in the regulations to determine STLCs is an extraction

method that involves a 10-fold dilution of the solid sample. If all of a constituent leaches out of a

solid sample during extraction, it will be diluted by a factor of 10 as part of the procedure.

Therefore, for purposes of technology evaluations that follow, total sediment concentrations were

compared to 10 times the STLC to estimate whether the sediments will contain a hazardous waste.

This is a conservative approach since the TI'LCs are at least 10 times greater than the STLCs. A

total of 68 sediments samples were analyzed. There will be some mixing of sediments during any

removal action; therefore, maximum concentration levels are not consider to be the ultimate

concentration of the material. It is estimated that if more than 10 percent of the sample results (7

sample results) exceeded 10 times the STLC, the constituent is identified as a potentialhazardous

waste constituent. The comparison indicated that the sediments may exceed toxicity characteristic

levels for copper, chromium, lead, nickel, and zinc. (During the removal action, any removed

sediments will be analyzed using both extraction and total analyses to characterize the material.)
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The RCRA requirementsare relevant and appropriatefor managementof the sediments and

contaminatedwater that exceed toxicity characteristiclevels. The mannerin which these materialsare

handled depends on the natureof the materialsand the specific removal actions performed. Materials

will first be characterized, as hazardouswaste (including those materials containinghazardous

wastes), solid wastes, or nonsolid wastes. For example, if removed contaminatedsediments exhibit

RCRA characteristic levels, as defined in 22 CCR Division 4.5, Chapter 11, Article 3, the sediments

would be handled as RCRA hazardouswastes until the characteristiclevels are no longer exhibited, in

accordancewith EPA's contained-inpolicy. Therefore, all on-site storage, disposal, or treatment

units thathandle the sediments classified as hazardous wastes would comply with federal andstate

RCRA SubtitleC regulations.

The first regulationunderTitle 22 of CCR that is considered essential for remedial activities is the

CAMU and temporary unit (TU) rule (22 CCR Section 66264.552). The CAMU and TU provisions

were developed because the intent of CERCLArisk andtechnology evaluations was often undermined

by RCRA requirements. This rule allows alternative,performance-based requirementsfor managing

remediation wastes (includinggroundwater,soils, and debris)within a CAMU or TU. A CAMU is

an area of contiguous contaminationthat is established on a site-by-site basis to facilitate remedial

activities (including long-term, on-site managementof environmentalmedia in a land-based unit). A

temporaryunit is a management unit that is intended to manage contaminatedmediaonly over the

short term. The CAMU and TU provisions are ARARs for alternativesthat include an on-site, land-

based, long-term management unit and any on-site treatmentunits.

Invoking the CAMU rule at a site puts in effect long-term liabilities andclosure and post-closure

responsibilities. The CAMU provisions are ideal for HPS because the facility has a land-based

disposal unit (Site IR-1/21) that is currently undergoing an RI/FS. Wastes will be left in place within

the unit; therefore, liabilities and closure and post-closure care will be associated with this unit

whetheror not additionalcontaminatedmedia are consolidated within the unit. Consolidating

contaminatedmaterial (sediments) within the existing HPS landfill maximiTesuse of the landfill and

does not use up limited landfill capacity. The state couldperceive the consolidationas reopening the

landfill and requiremore stringent closure features than if the landfill was not used for consolidation.

However, the Navy believes that since consolidation is not placement, it would underminethe intent

of CAMU for the state to view the consolidationas rationalefor invoking more stringent closure

requirements.
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The CAMU approval process requires (1) the:Navy to submit a proposal to DTSC for establishment

of the unit, (2) DTSC to evaluate the proposal against criteria established in the regulations, and (3)

the DTSC regional administrator to approve the CAMU. The Navy has not formally proposed

establishment of a CAMU at HP$ to date. However, the Navy may consider this option for future

remedial activities at HPS.

The land disposal restriction (LDR) regulations prohibit the disposal of hazardous wastes unless

treatment standards are met, but only if the wastes are placed in a land-based unit after the effective

date of the regulations. The LDR regulations would not be ARARs for the on-site disposal option

because consolidation of contaminated material within a CAMU is not considered placement

(EPA 1988).

In addition, the California SWRCB has promulgated regulations directed at maintaining water quality,

in accordance with the authority established under the Porter-Cologne Water Quality Control Act.

The sections that provide requirements for land-based waste management units that handle hazardous

waste (23 CCR 2531) are ARARs for removal actions that involve on-site disposal of hazardous

wastes or contaminated environmental media that exhibit the toxicity characteristic concentrations.

RCRA Subtitle D as codified in 40 Code of Federal Regulations (CFR) 257 and 258 establishes

requirements governing the management and disposal of nonhazardous solid wastes. In addition, the

California Integrated Waste Management Board (IWMB) has promulgated regulations for the handling

and disposal of solid wastes, and SWRCB regulations (23 CCR Division 2, Chapter 15) address the

disposal of nonhazardous and designated solid wastes. Nonhazardous sediments that are disposed of

at off-site landfills will be managed according to these regulations. Nonhazardous sediments that are

managed on-site may be used as backfill material or as capping or subgrade material at the IR 1/21

landfill. These sediments are not considered wastes for the purposes of applying ARARs. However,

Chapter 15 SWRCB regulations may be relevant and appropriate for placement of these sediments on

land..

Even though available data shows only one sample above 50 parts per million (ppm), the Toxic

Substances Control Act (TSCA) will be listed as an ARAR if samples with PCB concentrations over

50 ppm are generated. Below 5 ppm, the sediment is considered nonhazardous and will be accepted

at most Class lI landf'dls. Between 5 and 50 ppm, the sediment is considered non-RCRA hazardous
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and must be disposed of in a Class I landfill. If the concentration exceeds 50 ppm, the sediment must

be disposed of in a TSCA-permitted landfill.

The storm drain removal action may include an on-site discharge, such as air emissions. The Bay Air

Quality Management District (BAAQMD) requirements for managing stockpiled soil (Rule 8,

Regulation 40) are relevant and appropriate to any action that removes and stockpiles sediments from

the storm drain.

Off-site activities, such as discharge to the publicly owned treatment works (POTW) and landfilling,

must comply with all applicable requirements, such as PO'IW acceptance criteria and LDRs.

5.0 SEDIMENT REMOVAL ACTION OPTIONS

Cleaning of sediments from manholes, eatchbasins, and storm drain lines in Parcels B, C, D, and E is

considered critical to removing the potential threat posed by contaminated sediments within the storm

drain system at HPS. This section therefore addresses implementation of sediment removal in

conjunction with several available sediment management options for the sediment portion of the storm

drain system removal action.

Section 5.1 briefly describes anticipated sediment removal procedures, Section 5.2 conducts a

preliminary screening of available sediment management options, and Section 5.3 analyzes sediment

removal combined with the sediment management options. Sediments to be removed from the storm

drain system fall into two categories: sediments that contain a hazardous waste and sediments that do

not. The technology discussions address each group separately.

5.1 SEDIMENT REMOVAL PROCEDURES

Cleaning of manholes will be accomplished primarily through the use of a vacuum truck. Manhole

sediments will be loosened by rodding and vacuumed into the hopper of the vacuum truck or rolloff.

Stubborn sediments will be loosened by hand shovel.

The lines will be cleaned with a high-pressure jet washer suitable for cleaning gravity flow storm

drain lines. The outlet of the downstream manhole will be plugged in order to contain washwater and

sediments. The resulting sediment slurry will be collected in specially adapted rolloffs equipped with
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filters and decanting equipment. Water in the slurry will be removed by causing a slight vacuum on

the downstream side of the filters. This water will be decanted into a nearby baker tank until

remaining solids pass the paint filter liquids test.

Decanted waterwill be reused whenever possible for additional line cleaning. Spent wash water will

be characterized before discharge to the local POTW. This water is expected to meet POTW

acceptance criteria based on pretreatment standards, sediment concentrations, and vendor information.

All sediments will be characterized as hazardous or nonhazardous. Results of the characterization

will dictate subsequent management practices for sediments in each container. Characterization will

be accelerated to the extent possible to facilitate completion of cleaning.

5.2 SEDIMENT MANAGEMENT TECHNOLOGY SCREENING

A number of potential options exist that are technically implementable for management of removed

sediments. These include off-site disposal, on-site management, and on-site treatment. The following

subsections describe each of these options in relation to sediment removal actions.

5.2.1 Off-Site Disposal

Off-site disposal would entail transportation of sediments to a commercial disposal facility.

Stockpiled sediments would be sampled for analysis to determine waste characteristics. Sediments

that exceed hazardous characteristic levels would be transported in lined containers to a Class I

landfill, treated at the landfill to meet LDRs, and disposed of. Sediments that do not exceed

hazardous levels would be transported to a Class HI landfill.

All sediments that contain a hazardous waste must be treated to meet LDRs before they can be

disposed of. As stated previously, the constituents which may require that sediments be handled as a

hazardous waste include copper, chromium, lead, nickel, and zinc. Copper is the only metal with a

treatment standard that exceeds the toxicity characteristic level (230 milligrams per liter [mg/L] versus

25 mg/L in the waste extract). Treatment standards for all the other metals are identical to the

characteristic level. Therefore, if copper were treated to its treatment standard, the treated sediment

could be disposed of, but only in an off-site Class I landfill because the sediment would still contain a

hazardous waste. Conversely, if copper waste were not present in the sediment and other metals were

treated to corresponding treatment standards, the sediment would no longer contain a hazardous waste

and would not need to be disposed of in a Class I landfill.
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All sediments that contain organic constituents above the universal treatment standards found at 40

CFR 268.48 or 22 CCR 6628.40 may be banned from land disposal unless the sediments are treated.

Comparing sediment data with the universal treatment standards in 40 CFR 268.48 indicates that 20

percent of the sediment may need to he handled in this way. Actual sediment quality may vary

widely from these projections.

This option is effective in both the short and long term at reducing environmental concerns associated

with contaminated sediments at HPS. Although implementable, _n_lytical documentation and

manifesting requirements to transport and dispose of hazardous sediments could be extensive.

Because of effectiveness and implementability, this option is retained for further consideration in the

EE/CA.

$.2.2 On-Site Management

On-site management involves disposal of sediments in an on-site cell if levels of contaminants exceed

characteristic toxicity limits. The on-site feasibility of this option for sediments containing hazardous

wastes mandates the establishment of a CAMU and use of a performance-based cell design.

Sediments that do not contain a hazardous waste (that is, do not exceed hazardous characteristic

toxicity levels) would be stockpiled and used as a subbase for the anticipated future cap of the landfill

(Site IR-1/21). The Navy does not consider removed sediments from the storm drain to be waste-like

and compares the use of sediments for landfill construction to use of soft from a borrow pit. Only the

decision to dispose of the sediments would make them waste-like and invoke solid waste management

requirements.

The protectiveness of using contaminated sediments on-site to human and environmental receptors is

related to the exposure pathway associated with the area where sediments are ultimately used.

Sediment contaminant concentrations may exceed published health based levels such as EPAs

industrial preliminary remediation goals (PRGs) (EPA 1994). However, PRGs assume completed

exposure pathways for dermal contact, ingestion, and inhalation. If the sediments are used as subbase

for a landfill cap, these exposure pathways will not be complete.

This option would be effective at mitigating potential exposure to human and environmental receptors.

On-site management is implementable, but establishment of a CAMU could pose potential difficulties

administratively. However, the CAMU rule was promulgated to facilitate the consideration of this

technology at CERCLA sites. This option is retained for further consideration in this EE/CA.
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5.2.3 On-Site Treatment

Several technologies for treatment of organic and inorganic contamination could be used for storm

drain sediments. The technologies include soil washing, thermal treatment, biological treatment, and

stabilization.

Thermal and biological treatment apply only to treatment of organic compounds. Due to the metals

content of HPS sediments, use of these technologies would require additional treatment to reduce

metals leachability. Thermal and biological treatment were therefore not included for screening

purposes.

5.2.3.1 Soil Washing

Soil washing is a physical treatment process that involves extraction of contaminants from soil

matrices by solubilization in a liquid washing solution. Contaminant removal is also affected by

separation of particles to which contaminants are adsorbed. As a result, a lower volume waste stream

may result.

Contaminated softs are introduced to a soil washing unit and mechanically combined with a washing

solution, which is usually composed of water and enhancing agents such as surfactants, pH adjusters,

or chelating agents. Treated soil is dewatered and cleaned of any residual additive compounds. Spent

washing solution is treated to remove contaminants and recycled back to the treatment unit. Because

contaminants have a tendency to adhere to organic carbon and the fine-grained soil fraction (siltand

clay) as opposed to the coarse-grained fraction (sands and gravels), much of the contamination may be

removed with fine-grained material entrained in the washing solution effluent. Residual fine-grained

material removed from the washing solution is a smaller and generally more concentrated waste

stream than the original soil material. Additional treatment or disposal is then required for this waste

stream, as well as for any waste washing solution.

Because the additives are selective, soil washing is more appropriate for wastes containing either

metals or organics. Although effective on sands and gravel, this technology is limited with respect to

finer-grained soils due to less effective contaminant solubilization and diminished waste stream

volume reduction.

Due to the complex nature of contaminants in the HPS sediments (combined organics and metals

contamination), as well as the fact that sediments removed from the storm drain system will be

fine-grained, the potential effectiveness of soil washing is expected to be low. Furthermore, treatment
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of waste washing solution and residual fines would add considerable complexity and cost to the

removal action. Soft washing was therefore eliminated from consideration for purposes of this
EE/CA.

$.2.3.2 Stabilization

Stabilization involves reduction of contaminant mobilitythroughbinding of hazardous constituents

into a solid matrix with low permeability. Waste m_ta_rialsare combined with stabilizing agents either

in situ or in tanks or containers. Several types of stabilizing agents can be used in the stabilization

process; these include cement-based, silicate-based (pozzolonic), thermoplastic-based, or organic

polymer-based. The mechanism of binding depends on the type of stabilizing agent used.

To date, stabilization has been most effective at treating inorganic contaminants. Stabilizing agents

have been developed, however, for use in treating oily sludges and soils contaminated with solvents.

The presence of fine particle size waste materials can delay setting and curing, and can also weaken

bonds between particles and stabilizing reagents. Treatability studies are generally required for

selection of stabilizing agents and other additives, and for determining waste-to-additive ratios and

curing time requirements. Leaching testsand compressive strength tests are also required to

determine the integrity of the stabilized product. The long-term effectiveness of stabilization is not

well known.

Stabilization could be implemented in conjunction with on-site or off-site landfilling of hazardous

sediments. This technology may be effective for decreasing leaching potential of metals and solvent

constituents in HPS sediments and thus reducing environmental concerns associated with on-site

disposal. The technology is commercially available and is implementable. Stabilization is therefore

retained for further consideration in this EE/CA.

5.3 ANALYSIS OF SEDIMENT REMOVAL ACTION OPTIONS

Each sediment management option that was retained for consideration as part of this EE/CA is

described in the following sections and evaluated in conjunction with sediment removal according to

effectiveness, implementability, and cost. The effectiveness evaluation considered overall protection

of the environment, compliance with ARARs and other guidance, and the long- and short-term

effectiveness of each option. The implementability evaluation considered each option in terms of

technical feasibility, administrative feasibility, and public acceptance. The cost analysis included a

variety of factors and considered the relative economic feasibilities of option components.
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5.3.1 Off-Site Disposal

This option consists of cleaning the manholes and lines and disposing of sediments in an appropriate

off-site landfill.

After sediments have been characterized, hazardous sediments will be transported to a Class I landfill

for disposal. LDRs for metals may require stabilization of the hazardous sediments to reduce metals

leachability; stabilization would be conducted by the disposal facility and would be reflected in the

unit cost for disposal. Any sediments with organic containment concentrations exceeding LDRs

would be transported and disposed of at a Class I landfill with the appropriate treatment facilities.

The off-site disposal option for sediments not exceeding hazardous levels would entail transporting

and disposing of the sediments in a Class H or HI landfill.

5.3.1.1 Effectiveness

Sediment removal and off-site disposal is effective in meeting most of the removal action objectives.

Contamination associated with the hazardous sediments would be removed, thus alleviating any

further potential exposure to human health and the environment. Off-site disposal would also reduce

the overall exposure time of the removal and thereby reduce risk potentially affecting human health or

the environment. Disposal of nonhazardous substances off site would similarly remove potential

exposure pathways.

Short-term exposure to workers and the environment is minimized by storing removed sediment under

impermeable coverings during characterization sampling and by use of proper personal protective

equipment (PPE). Most likely, Level D would be adequate for workers during construction activities.

This alternative would take a relatively short period of time to implement and approximately 35 weeks

to complete.

This alternative can be implemented to comply with all ARARs presented in Table 5. Sediments

typically do not fall under any waste management regulations. However, if the sediments are destined

for disposal (as in this alternative) they become waste-like and waste management requirements may

be ARARs. Sediments containing constituents at levels that exceed toxicity characteristic criteria will

be stored on-site in compliance with hazardous waste regulations. Specifically, once the analytical

information is obtained, the containers will be appropriately labeled and prepared for shipment.

Sediments that do not exceed toxicity characteristic levels do not require similar handling.
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The sediments are not expected to generate off-gas emissions that will require control technologies

since most of the primary contaminants have low volatilities. However, rolloff bins and any

stockpiles will be covered to reduce the possibility of emissions.

5.3.1.2 Implementability

The sediment removal portion of this alternative would be both technically and administratively

feasible. The equipment and methods used for this type of removal are readily available and common

to the industry. The off-site disposal portion of this alternative is also technically feasible. Several

trucking companies in the area have experience in transporting hazardous wastes. Although

stabilization to reduce metals leachability or treatment for organic contaminants may be required for

some sediments, the implementability of this option would not be affected because stabilization or

treatment would be conducted by the respective disposal facility. Administrative feasibility should

also be achievable. Manifests would need to be prepared for transportation of sediments to the

appropriate disposal facility.

5.3.1.3 Cost

The primary costs associated with this option result from off-site disposal fees and hauling

requirements. Off-site disposal of hazardous sediments requiring stabilization in a Class I landfill

costs approximately $230.00 per ton (including hauling), and disposal of sediments requiring

treatment for organics costs approximately $600 per ton. Off-site disposal of nonhazardous sediments

in a Class II or HI landfill is relatively more expensive than on-site reuse. Approximate costs for

Class II or HI landfilling of nonhazardous sediments are $49.00 per ton, whereas approximate costs

for on-site reuse are $17.00 per ton.

5.3.2 On-Site Management

This option involves disposal of sediments in an on-site cell if levels of contaminants exceed

characteristic toxicity limits. The on-site cell would incorporate performance-based design

requirements because it would be located within the HPS CAMU. The cell would be constructed in

the HPS landfill area (Site IR-1/21). The cell would include a low permeability liner (6 inches of

sand, a 20 millimeter [mill thick high density polyethylene (HDPE) liner, and 1 foot of soil) and cap

(6 inches of sand, a 20-mil thick HDPE liner, 1 foot of sand, and 2 feet of vegetative cover). Three
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groundwater monitoring wells, one upgradient and two downgradient, would be installed and a

groundwater monitoring program implemented.

Sediments that do not exceed characteristic levels would be moved to the landfill area, stockpiled, and

used as a subbase for the anticipated furore cap of the Site IR-I/21 landfill.

5.3.2.1 Effectiveness

Sediment removal and on-site management is effective in meeting most remedial action objectives

(RAOs). Contamination would be removed from the storm drain system, reducing immediate threats

to surface water receptors. Removed sediments would be managed in a manner that would eliminate

unsafe exposure pathways. Waste would remain on-site but would be contained in the landfill area.

The landfill area would be evaluated further under a separate RIFFSprocess for additional remedial

action that is considered protective. A removal action focusing on reducing contaminated

groundwater migration is recommended at the landfill under a separate EE/CA (PRC 1996a).

Short-term exposure to workers and the environment is minimized by storing removed sediment under

impermeable coverings during characterization sampling, and by use of proper PPE. Most likely,

Level D PPE would be adequate for workers during construction activities.

This option would take a relatively short period of time to implement, although stockpiled soils may

remain covered on site until needed for landfill construction. It would achieve long-term

protectiveness by reducing mobility of the sediments within the storm drain system. This option does

not propose treating soils, but does effectively mitigate contamination present in the sediment by

removal and appropriate management.

This option maximizes the use of the on-site landfill (Site IR-1/21). Site IR-1/21 is a 36-acre,

horseshoe-shaped area along the southwestern shoreline of HPS. This landfill will be a long-term

feature at HPS. Using sediments as a subbase for the anticipated future cap will reduce the overall

remediation cost for this unit. The ultimate landfill cap will provide additional protection against

unsafe exposure pathways.

This option can be implemented to comply with all ARARs presented in Table 5. Sediments typically

do not fall under any waste management regulations because they are not considered waste-like.



However, if the sediments are destined for disposal (as the sediments that exceed hazardous levels

are), they become waste-like and waste management requirements may be ARARs. Sediments

containing constituents at levels that exceed toxicity characteristic levels will be managed on-site as a

RCRA hazardous wastes.

The hazardous waste regulations include CAMU provisions. The entire HPS complex aside from

Parcel A meets the definition of a CAMU. Therefore, consolidation of sediments in a disposal cell

within the CAMU will not be considered placement, and full containment standards are not required.

The proposed cell will provide adequate protection for the sediments exceeding toxicity levels.

Invoking CAMU at a site puts in effect long-term liabilities and closure and post-closure

responsibilities. The CAMU provisions are ideal for HPS because the facility has a land-based

disposal unit (Site IR-1/21) that is currently undergoing an RI/FS. Wastes will be left in place within

the unit; therefore, liabilities and closure and post-closure care will be associated with this unit

regardless of whether additional contaminated media are consolidated within the unit. Consolidating

contaminated material within the existing landfill maximizes use of the landfill and does not use up

limited landfill capacity. The state could perceive the consolidation as reopening of the landfill and

require more stringent closure features than if the landfill was not used for consolidation. Sediments

containing contaminant concentrations that do not exceed toxicity characteristic levels are not destined

for disposal, and therefore do not have management ARARs. These nonhazardous sediments would

be placed under the landfill cap. Therefore, exposure pathways of dermal contact, ingestion, and

inhalation are not complete.

The sediments are not expected to generate off-gas emissions that will require control technologies

since the most of the primary contaminants have low volatilities. Roll-off containers and stockpiles

will be covered, however, to reduce the possibility of emissions.

5.3.2.2 Implementabifity

The sediment removal portion of this option would be both technically and administratively feasible.

The equipment and methods used for this type of removal are readily available and common to the

industry. The on-site disposal portion of this alternative is also technically feasible. These methods

of management are common and can be implemented by a variety of companies in the area. The

administrative features of on-site disposal would also be achievable. Extensive regulatory agency
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coordination will be necessary to establish the CAMU for this alternative and to obtain approval for

the disposal cell design and monitoring program.

5.3.2.3 Cost

The primary costs associated with disposal of hazardous sediments on-site result from requirements

for construction of a lined cell with layered cap; hauling, placeanent, and compaction of the

sediments; and groundwater monitoring.

Approximate unit cost for disposal of hazardous sediments in an on-site cell is $80.00 per ton.

Annual monitoring costs, however, are considerable, and add approximately $120.00 per ton to this

amount (based on the present value of a conservative 5-year quarterly monitoring program).

Additional costs of approximately $17.00 per ton, roughly the same as for the previous option, will

be incurred for on-site reuse of nonhazardous sediments.

5.3.3 On-Site Treatment

This option involves on-site stabilization of removed sediments with TCLP extracts exceeding LDRs

to reduce metals leachability. Bulk mechanical mixing equipment would be mobilized to the site and

used to combine the sediments with stabilizing reagents, which may include materials such as lime,

fly ash, and proprietary additives. Stabilized sediments would then be placed in rolloff containers and

allowed to cure. After an approximately 1-week curing time, additional sampling would be conducted

to ensure that stabilized materials meet LDRs. Stabilizing these sediments will enable disposal at a

Class II or HI landf'fll thus reducing costs that would otherwise be incurred for disposal at a Class I

landfill. Stabilized materials not passing the toxicity level requirements must be transported to a

Class I landfill for additional treatment or disposal or consolidated in a CAMU.

Because stabilization processes typically have limited effectiveness in treating organic constituents,

sediments with organic containment concentrations exceeding LDRs will not be stabilized on site.

Rather, these sediments will be transported to a disposal facility equipped to treat the organic

containments to beneath LDRs.

48 ar_o'_ _,,=,,_,_=_._,w_-:u-_



5.3.3.1 Effectiveness

Stabilization and off-site disposal at a Class IN landfill will be effective for removing the threat posed

by sediments with leachable metals. Combined with off-site disposal of organic contaminants in

concentrations exceeding LDRs, this option is effective in meeting most of the removal action

objectives. Contamination would be removed from the storm drain system, thus reducing threats to

surface water and benthic receptors. The removed sediments would be managed in a manner that

would eliminate unsafe exposure pathways while the sediments remain on-site. Once removed and

disposed of off site, the sediments would no longer present a potential exposure pathway.

Short-term exposure to workers and the environment is minimiTed by storing removed sediment under

impermeable coverings during characterization sampling and while stockpiled. Although emissions

are not anticipated to be a problem, dust generation will be minimized by using water sprays as

necessary to prevent drying of the sediments during management activities before stabilization. Use

of proper PPE will also minimize personnel exposure. Level D PPE would likely be adequate for

workers during treatment activities.

This option would achieve long-term protectiveness by reducing mobility of the sediments within the

storm drain system and by removing exposure pathways associated with the sediments.

This option can be implemented to comply with all ARARs presented in Table 5. Sediments typically

do not fall under any waste management regulation because they are not considered waste-like.

However, if the sediments are destined for disposal (as the sediments that exceed hazardous levels

are) they become waste-like and waste management requirements may be ARARs. Sediments

containing constituents at levels that exceed toxicity characteristic levels would be managed on-site as

a RCRA hazardous waste. Stabilized sediments that do not exceed toxicity characteristic levels do not

require handling as hazardous waste.

5.3.3.2 lmplementability

Stabilization would be technically and administratively feasible. Implementation would require

mobilization of mechanical mixing equipment and conveyors, as well as transportation and storage of

stabilizing reagents. Treatability studies will be required to determine the appropriate reagents and

waste to reagent ratios.
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Space will be required to retain rolloff containers during curing and while analytical results are

pending. Sampling frequencies will be established by the disposal facility. Once analytical results

confirm that stabilized sediments are acceptable for disposal in a Class II or HI landfill, the sediments

can be removed from the site. The off-site disposal portion of this option, for stabilized sediments

and for sediments with organic contaminant concentrations exceeding LDRs, is also technically

feasible. A variety of trucking companies are available for transporting the sediments to an

appropriate disposal facility. Manifesting requirements will apply for transportation of the sediments.

5.3.3.3 Cost

On-site stabilization of hazardous sediments entails considerable on-site labor and equipment

requirements for setup and operation of the stabilization plant. Off-site disposal costs are reduced,

however, since stabilized sediments can be disposed in a Class H or HI landfill instead of a Class I

landfill.

Approximate unit cost for on-site stabilization is $60.00 per ton. Added costs of approximately $49

per ton are incurred for hauling and disposal to a Class II or HI landfill.

6.0 IDENTIFICATION OF REMOVAL ACTION ALTERNATIVES

Alternatives have been developed for the storm drain removal action based on information presented

in Sections 5.0. The off-site disposal, on-site management, and on-site treatment options were

retained. The selected alternatives are:

Alternative 1: Sediment removal, off-site disposal of hazardous sediments

Alternative 2: Sediment removal, off-site disposal of all sediments

Alternative 3: Sediment removal, on-site management of all sediments

Alternative 4: Sediment removal, on-site treatment of hazardous sediments

7.0 COMPARATIVE ANALYSIS OF REMOVAL ACTION OPTIONS

In this section, the removal action alternatives outlined in Section 6.0 are compared to evaluate the

relative performance of each. The criteria used in this comparison are effectiveness,
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implementability, and cost, which were discussed in relation to each of the individual sediment

options in Sections 5.2. Table 6 summarizes the comparative analysis and ranks the alternative.

The cost evaluations provided are based on estimates for capital and annual operation and maintenance

(O&M) costs. Capital costs include the costs for material, labor, and equipment for construction, and

mobilization, and decommissioning. O&M costs include equipment rental, labor, analytical costs, and

transportation. For this analysis, costs were obtained from Means Site Work and Landscape Cost

Data (Means 1995), Environmental Cost Handling Options and Solutions (ECHOS 1995), and vendor

quotes. The cost estimates are comparative estimates with an accuracy of +50 to -30 percent. A

present worth analysis provides a single figure representing the amount of money that, if invested in

the base year and dispersed as needed, would cover all cost associated with the alternative. The

present worth calculation normalizes alternatives that have differing operating lifetimes to facilitate

comparisons.

7.1 EFFECTIVENESS OF ALTERNATIVES

All four alternatives proposed for this removal action are expected to meet RAOs similarly, provide

protection of human health and the environment, and comply with identified ARARs. Alternatives 1

and 2, which involve off-site disposal of part or all of the sediments, and Alternative 4, which

involves on-site treatment (with off-site disposal), would be slightly more effective in that sediments

would be disposed of completely off site in an approved landfill, thereby removing any possibility that

contaminants from hazardous sediments would enter the groundwater table at HPS through leaching.

The leaching possibility still exists at the off-site facility; however, this potential is minimized through

treatment (either on site or at the disposal facility). On-site disposal of hazardous sediments in a lined

cell would, for the most part, mitigate on-site leaching, but it would not completely eliminate the

possibility. The on-site landfill, however, will be a long-term feature of the base. This landfill will

require long-term monitoring, most probably capping, and groundwater control. Using the on-site

landfill would maximize use of the landfill and make ultimate remedies for the landfill more cost

effective.

7.2 IMPLEMENTABILITY OF ALTERNATIVES

Alternatives 1 and 2 are more easily implementable than are Alternatives 3 and 4. Off-site disposal of

hazardous sediments (Alternatives 1 and 2) does not require the construction effort associated with
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TABLE 6

HUNTERS POINT ANNEX
STORM DRAIN EE/CA

COMPARISON OF REMOVAL ACTION OBJECTIVES

Overall Protection of Human Health 1 1 1 1
and the Environment

Compliance With ARARs 1 1 1 1

Long-term Effectiveness 1 1 2 1

Reduction of Toxicity, Mobility, and 2 2 3 2
Volume

Short-term Effectiveness 1 1 2 2

Implementability 3 1 4 3

Cost 2 3 1 4

State and Community Acceptance 1 1 3 I

Sum 12 11 17 15

OverallRating 1.5 1.4 2.1 1.9

Ranking Scale:

1 Meets Criteria Best
5 Meets Criteria Least
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on-site management or the stabilization activities with on-site treatment. On-site management of

hazardous sediment may be difficult to implement administratively due to regulatory requirements for

disposal in a CAMU. Off-site disposal of hazardous sediments reduces liability related to on-site

placement of sediments, and also does not involve the administrative effort required for establishment

of a CAMU.

Alternative 2, which involves off-site disposal of nonhazardous sediments as well as hazardous

sediments, is slightly more implementable than Alternative 1, which involves on-site management of

nonhazardous sediments. Use of the nonhazardous sediments for construction of the Site IR-1/21

landfill is expected to entail administrative effort above that required for off-site disposal due to

coordination with regulatory officials and potential treatment requirements.

7.3 COST OF ALTERNATIVES

Relative costs associated with the proposed alternatives are summarized in Table 7. Detailed cost

opinions are provided in Appendix B. As can be seen from Table 7, Alternative 3 has a lower cost

than the other alternatives. All costs may vary significantly if more material is considered hazardous

than the quantities used in the opinions.

TABLE 7

HUNTERS POINT ANNEX
STORM DRAIN EE/CA

COMPARISON OF REMOVAL ACTION ALTERNATIVE COSTS

1 $2,400,000

2 $2,470,000

3 $1,800,000 ,,

4 $2,500,000

Note:

Costs include present worth of anticipated O&M requirements.
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8.0 RECOMMENDED REMOVAL ACTION ALTERNATIVE

This EE/CA was conducted in accordance with current EPA guidance documents for a non-time

critical removal action under CERCLA (EPA 1988, 1993). The purpose of the EE/CA was to

identi_ and analyze alternative removal actions to address potential discharge of sediments to San

Francisco Bay from the HPS storm drain system. Four alternatives were identified, evaluated, and

ranked according to effectiveness, implementability, and cost:

Alternative 1: Sediment removal, off-site disposal of hazardous sediments

Alternative 2: Sediment removal, off-site disposal of allsediments

Alternative 3: Sediment removal, on-site management of all sediments

Alternative 4: Sediment removal, on-site treatment of hazardous sediments

Based on analyses of the removal options completed in Sections 5.0 and comparative analyses of the

selected removal action alternatives completed in Section 7.0, the recommended removal action is

Alternative 2. Under this alternative, all storm drain sediments would be removed. Removed

sediments will be characterized and sediments with metals concentrations that exceed LDR TCLP

criteria will be disposed offsite in a Class I landfill. Sediments with organic constituent

concentrations exceeding LDRs will be disposed of at an off-site facility equipped to treat the organic

constituents to beneath LDR standards. Remaining sediments will be disposed of in a Class II or HI

land fill.

Because all the alternatives presented involved sediment removal, the primary variable with regard to

selection of one of the alternatives is the method of sediment management and disposal. Off-site

landfilling of both hazardous and nonhazardous sediments with off-site treatment of sediments

exceeding LDRs is recommended because it is more easily implemented than the other alternatives.

Alternative 3, which involves on-site management of all sediments, costs the least of the alternatives.

Implementability issues associated with invocation of the CAMU rule for Alternative 3, however,

overshadow its potential cost effectiveness. Although off-site disposal of hazardous sediments

combined with on-site management of nonhazardous sediments is slightly more cost-effective than off-

site disposal of all sediments, it is considered less implementable due to administrative issues

associated with on-site reuse of nonhazardous sediments. Finally, off-site disposal of sediments is

more cost effective than on-site treatment, and is also considered more implementable.
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Alternative 2 is considered protective of the environment because it provides for contaminated

sediment removal and off-site disposal of hazardous and nonhazardous sediments. Relative to other

removal action alternatives, it is also considered implementable and cost effective.
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APPENDIX A

SEDIMENT DATA SUMMARY



APPENDIX A

EXPLANATORY NOTES

ERL Effects range low from NOAA Quick Reference Cards Screening Guidelines for
Inorganics & Organics, HAZMAT Report, NOAA, Aug. 1994.

> Analyte value greater than ERL or background.

Background From Hunters Point Annex Ambient Levels for Soil, Table 8, appendix H,
Calculations of Hunters Point Ambient Levels, PRC, April 11, 1995.

> < pH level between acidity and alkalinity limits of 2 and 12.5.

* Indicates analyte value exceeds both ERL and background.



NAVAL STATION TREASURE ISLAND HUNTER'S POINT ANNEX

STORM DRAIN SEDIMENT SAMPLING ANALYSES

_RCEL B

. rATION COUNT 9

ERL AND

SITE STATION ANALYTE VALUE UNITS • ERL > BACKGROUND BACKGROUND

IR26 PA26SW03 MERCURY 5.000 MG/KG > 0.15 > 2.28 *
IR26 PA26SW03 ARSENIC 3.900 MG/KG 8.20

IR26 PA26SW03 SELENIUM 0.690 MG/KG 1.95

IR26 PA26SW03 ALUMINUM 8960.000 MG/KG

IR26 PA26SW03 BARIUM 105.000 MG/KG 314.36
tR26 PA26SW03 CADMIUM 1.200 MG/KG • 1.20 3.14

IR26 PA26SW03 CALCIUM 12200.000 MG/KG
IR26 PA26SW03 CHROMIUM 140,000 MG/KG • 81.00

IR26 PA26SW03 COBALT 12.900 MG/KG

IR26 PA26SW03 COPPER 444.000 MG/KG • 34.00 • 124.31 *
IR26 PA26SW03 IRON 30100.000 MG/KG

IR26 PA26SW03 LEAD 840.000 MG/KG • 46.70 • 8.99 *

11=126 PA26SW03 MAGNESIUM 7870.000 MG/KG
IR26 PA26SW03 MANGANESE 728,000 MG/KG

IR26 PA26SW03 MOLYBDENUM 5.300 MG/KG > 2.68

IR26 PA26SW03 NICKEL 84.700 MG/KG • 20.90

IR26 PA26SW03 POTASSIUM 1070.000 MG/KG

IR26 PA26SW03 SILVER 1.100 MG/KG • 1.00 1.43
IR26 PA26SW03 SODIUM 408,000 MG/KG

IR26 PA26SW03 VANADIUM 50.500 MG/KG 117.17

IR26 PA26SW03 ZINC 1460.000 MG/KG • 150.00 • 109,86 *

IR26 PA26SW03 ALPHA-CHLORDANE 15.000 UG/KG
IR26 PA26SW03 AROCLOR-1260 g70.000 UG/KG • 22.70

IR26 PA26SW03 BENZO(A)ANTHRACENE 1100.000 UG/KG • 261.00

IR26 PA26SW03 BENZO(B)FLUORANTHENE 1500.000 UG/KG

IR26 PA26SW03 BENZO(K)FLUORANTHENE 580.000 UG/KG
IR26 PA26SW03 CHRYSENE 1100.000 UG/KG • 384.00

IR26 PA26SW03 FLUORANTHENE 3000,000 UG/KG • 600.00

IR26 PA26SW03 PHENANTHRENE 1800.O00 UG/KG • 240.00
IR26 PA26SW03 PYRENE 940.000 UG/KG • 668.00

IR26 PA26SW03 PH 7.400 PH >< ><

IR26 PA26SW03 TOTAL OIL & GREASE 25000.000 MG/KG
IR26 PA26SW03 TPH-EXTRACTABLE UNKNOWN HYDROCARBON 1300.000 MG/KG

IR25 PA26SW04 MERCURY 0,920 MG/KG > 0.15 2.25

IR26 PA26SW04 ARSENIC 4.200 MG/KG 8,20
IR26 PA26SW04 ALUMINUM 7340.000 MG/KG

IR26 PA26SW04 BARIUM 113.000 MG/KG 314.36

IR26 PA26SW04 CADMIUM 2,000 MG/KG • 1.20 3.14

IR26 PA26SW04 CALCIUM 14300.000 MG/KG
IR26 PA26SW04 CHROMIUM 197.000 MG/KG • 81.00

IR26 PA26SW04 COBALT 11.600 MG/KG

IR26 PA26SW04 COPPER 494.000 MG/KG • 34.00 • 124.31 *
IR26 PA26SW04 IRON 40500.000 MG/KG

IR26 PA26SW04 LEAD 665.000 MG/KG • 46.70 > 8.99 *

IR26 PA26SW04 MAGNESIUM 8120.000 MG/KG

IR26 PA26SW04 MANGANESE 537.000 MG/KG
IR26 PA26SW04 NICKEL 104.000 MG/KG • 20.90

IR26 PA26SW04 POTASSIUM 756.000 MG/KG

IR26 PA26SW04 SILVER 1.000 MG/KG 1.00 1.43
IR26 PA26SW04 SODIUM 511.000 MG/KG

IR26 PA26SW04 VANADIUM 33.300 MG/KG 117.17
IR26 PA26SW04 ZINC 506.000 MG/KG • 150.00 • 109.86 *

tR26 PA26SW04 4,4'-DDD 42.000 UG/KG

IR26 PA26SW04 AROCLOR-1242 300.000 UG/KG • 22.70

IR26 PA26SW04 AROCLOR-1260 1200.000 UG/KG > 22.70
IR26 PA26SW04 GAMMA-CHLORDANE 14.000 UG/KG

IR26 PA26SW04 BENZO(A)ANTHRACENE 870.000 UG/KG • 261.00

IR26 PA26SW04 BENZO(B)FLUORANTHENE 700.000 UG/KG
IR26 PA26SW04 FLUORANTHENE 970.000 UG/KG • 600.00

IR26 PA26SW04 PHENANTHRENE 540.000 UG/KG • 240.00

IR26 PA26SW04 PYRENE 1100.000 UG/KG • 668.00
IR26 PA26SW04 CARBON DISULFIDE 3.000 UG/KG

IR26 PA26SW04 XYLENE (TOTAL) 2.000 UG/KG

IR26 PA26SW04PH 8.800PH >< ><
IR26 PA26SW04 TOTAL OIL & GREASE 81000.000 MG/KG

IR26 PA26SW04 TPH-EXTRACTABLE UNKNOWN HYDROCARBON 3400.000 MG/KG
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NAVAL STATION TREASURE ISLAND HUNTER'S POINT ANNEX

STORM DRAIN SEDIMENT SAMPLING ANALYSES

PARCEL B

STATION COUNT 9

>

ERL AND

SITE STATION ANALYTE VALUE UNITS > ERL > BACKGROUND BACKGROUND

11:126 PA26SW04 TPH-PURGEABLE UNKNOWN HYDROCARBON 290.000 MG/KG

11:126 PA26SW05 MERCURY t.600 MG/KG > 0.15 2.28

IR26 PA26SW05 ARSENIC S.(XX) MG/KG 8.20
IR26 PA26SW05 PYRENE 0.880 MG/KG > 0.67

IP.26 PA26SW05 ALUMINUM 8410.000 MG/KG
IR26 PA28SW05 BARIUM 194,000 MG/KG 314,36

IR26 PA26SW05 CADMIUM 0.800 MG/KG 1.20 3.t4
IR26 PA26SW05 CALCIUM 7140.000 MG/KG

IR26 PA26SW05 CHROMIUM 172.000 MG/KG > 81.00

IR26 PA26SW05 COBALT 21.000 MG/KG

IR26 PA26SW05 COPPER 759.000 MG/KG • 34.00 • 124.31 *
IR26 PA26SW05 IRON 29500.000 MG/KG

IR26 PA26SW05 LEAD 3190.000 MG/KG • 46.70 • 8.99 *

IR26 PA26SW05 MAGNESIUM 20300.000 MG/KG

IR26 PA26SW05 MANGANESE 851,000 MG/KG
IR26 PA26SW05 NICKEL 179,000 MG/KG • 20.90

IR26 PA26SW05 POTASSIUM 960,000 MG/KG

IR26 PA26SW05 SILVER 0.570 MG/KG 1.00 1.43
IR26 PA26SW05 SODIUM 182.000 MG/KG

IR26 PA28SW05 VANADIUM 34.500 MG/KG 117.17

IR26 PA26SW05 ZINC 566.000 MG/KG • 150.00 • 109.88 *

IR26 PA26SW05 4,4'-DDT 3.300 UG/KG • 1.58
IR26 PA26SW05 AROCLOR-1260 150.000 UG/KG • 22.70

IR26 PA26SW05 4-METHYLPHENOL 86.000 UG/KG
IR26 PA28SW05 ANTHRACENE 110.000 UG/KG • 85.30

IR26 PA26SW05 BENZO(A)ANTHRACENE 370.000 UG/KG > 261.00

IR26 PA26SW05 BENZO(A)PYRENE 320.000 UG/KG 430.00
IR26 PA26SW05 BENZO(B)FLUORANTHENE 620,000 UG/KG

IR26 PA26SW05 BENZO(G,H,I)PERYLENE 190,000 UG/KG

IR26 PA26SW05 BENZO(K)FLUORANTHENE 230.000 UG/KG
IR26 PA26SW05 CARBAZOLE 100.000 UG/KG
IR26 PA28SW05 CHRYSENE 490.000 UG/KG > 384.00

IR26 PA28SW05 FLUORANTHENE 990.000 UG/KG • 600.00

IR26 PA26SW05 INDENO(1,2.3-CD) PYRENE 220.000 UG/KG
IR26 PA26SW05 PHENANTHRENE 810.000 UG/KG • 240.00

IR26 PA26SW05 PYRENE 760.000 UG/KG • 668.00

IR26 PA28SW05 PH 6.300 PH >< ><

IR26 PA26SW05 TOTAL OIL & GREASE 3200.000 MG/KG
IR26 PA26SW05 TPH-EXTRACTABLE UNKNOWN HYDROCARBON 39.000 MG/KG

IRS0 PA5OCB200 % SOLIDS 75.200 %

IR50 PA50CB200 MERCURY 3.590 MG/KG • 0.15 • 2.28 *

IR50 PA50CB200 ARSENIC 20.820 MG/KG • 8.20

IR50 PA50CB200 ALUMINUM 5348.620 MG/KG
IR50 PASOCB200 ANTIMONY 258.360 MG/KG • 9.05

IR50 PA50CB200 BARIUM 131,020 MG/KG 314.36

IR50 PA50CB200 CADMIUM 20.860 MG/KG • 1.20 • 3.14 *
IR50 PA5OCB200 CALCIUM 12790.100 MG/KG

IR50 PA5OCB200 CHROMIUM 443.930 MG/KG • 81.00

IR50 PA5OCB200 COBALT 17.490 MG/KG

IR50 PA50CB200 COPPER 720.360 MG/KG • 34.00 • 124.31 *
IR50 PASOCB200 IRON 57713.100 MG/KG

IR50 PA5OCB200 LEAD 1720.550 MG/KG • 46.70 • 8.99 *
IR50 PA5OCB200 MAGNESIUM 5414.900 MG/KG

IRS0 PA.5OCB200 MANGANESE 384.080 MG/KG

IR50 PA50CB200 NICKEL 181.600 MG/KG • 20.90
IR50 PASOCB200 POTASSIUM 504.500 MG/KG

IR50 PA5OCB200 SILVER '190.250 MG/KG • 1.00 • 1.43 *

IR50 PA5OCB200 VANADIUM 49.490 MG/KG 117.17
IRS0 PA5OCB200 ZINC 1721.600 MG/KG • 150.00 • 109.86 *

IR50 PA5OCB200 AROCLOR-1260 39000.000 UG/KG • 22.70
IR50 PA5OCB200 TETRACHLOROETHENE 942.300 UG/KG

IR50 PA5OCB2(_3 TOTAL RECOVERABLE PETROLEUM HYDROCARBONS 6000.000 MG/KG

IRS0 PASOCB200 PH 6.900 PH >< ><

IR50 PA.50CB200 TPH-DIESEL 2300.000 MG/KG
JR50 PA5OCB206 % SOLIDS 77.700 %

IRS0 PA5OCB206 MERCURY 0.800 MG/KG • 0.15 2.28
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NAVAL STATION TREASURE ISLAND HUNTER'S POINT ANNEX

STORM DRAIN SEDIMENT SAMPLING ANALYSES

_RCEL B

,STATION COUNT 9
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ERL AND

BITE STATION ANALYTE VALUE UNITS > ERL • BACKGROUNDBACKGROUND

tR50 PA5OCB206 ARSENIC 8.970 MG/KG • 8.20

IR50 PASOCB206 ALUMINUM 7248.590 MG/KG

IR50 PA5OCB206 ANTIMONY 21.060 MG/KG • 9.05

IR50 PA50CB206 BARIUM 249.300 MG/KG 314.36
IR50 PA50CB206 CADMIUM 11.430 MG/KG • 1.20 • 3.14 *

IFLS0 PA50CB206 CALCIUM 20433.000 MG/KG
IRSO PA5OCB206 CHROMIUM 102.040 MG/KG • 81.00

IR50 PA50CB206 COBALT 15,760 MG/KG

IRSO PA5 CB206 COPPER 672.700 MG/KG • 34.00 • 124.31 *

IRS0 PASOCB206 IRON 50424.600 MG/KG
IR50 PA50CB206 LEAD 480.620 MG/KG • 46.70 • 8,99 *

IRSO PA5OCB206 MAGNESIUM 6477.180 MG/KG
IR50 PASOCB206 MANGANESE 642.930 MGIKG

IRSO PA5OCB206 MOLYBDENUM 14.720 MG/KG • 2.68

IR50 PA50CB206 NICKEL 95.110 MG/KG • 20.90
IR50 PA50CB206 POTASSIUM 742.490 MG/KG

IR50 PA50CB206 SILVER 3.150 MG/KG • 1.00 > 1.43 *

IR50 PA50CB206 SODIUM 460,6t0 MG/KG

IR50 PA50CB206 VANADIUM 61.260 MG/KG 117.17
IR50 PA50CB206 ZINC 865.290 MG/KG • 150.00 • 109.86 *

IR50 PA50CB206 AROCLOR-1260 1000.000 UG/KG • 22.70

IR50 PA5OCB206 ANTHRACENE 75.680 UG/KG 85.30

IR50 PA5OCB206 BENZO(A)ANTHRACENE 236.700 UG/KG 261.00
IRSO PA50CB206 BENZO(K) FLUORANTHENE 573.360 UG/KG
IRS0 PA5OCB206 CHRYSENE 696.140 UG/KG • 384.00

IRS0 PA50CB206 FLUORANTHENE 530.310 UG/KG 600.00

IRS0 PA50CB206 PHENANTHRENE 392.510 UG/KG • 240.00

IR50 PA50CB206 PYRENE 507.210 UG/KG 668.00

IR50 PA50CB206 TOTAL RECOVERABLE PETROLEUM HYDROCARBONS 910.000 MG/KG
IR50 PA50CB206 PH 7.400 PH >< ><

IR50 PA50CB206 TPH-DIESEL 410,000 MG/KG

IR50 PA50FC211 % SOLIDS 58.200 %

IR50 PA50FC211 MERCURY 3.650 MG/KG • 0.15 • 2.28 *

IR50 PA50FC211 ARSENIC 5.730 MG/KG 8.20
IR50 PA50FC211 ALUMINUM 7969.910 MG/KG

IR50 PA50FC211 ANTIMONY 5.140 MG/KG 9.05

IR50 PA50FC211 BARtU M 73.770 MG/KG 314.36
IR50 PA50FC211 CALCIUM 14215.600 MG/KG

IRSO PA50FC211 CHROMIUM 182,500 MG/KG • 81.00

IR50 PA50FC211 COBALT 28.180 MG/KG
IR50 PA50FC211 COPPER 117.250 MGKG • 34.00 124.31

IR50 PA50FC211 IRON 25742.000 MG KG

IR50 PA50FC211 LEAD 383.810 MG'KG • 46.70 • 8,99 *
IR50 PA50FC211 MAGNESIUM 29539.300 MG KG

IR50 PA50FC211 MANGANESE 389.410 MG'KG

IR50 PASOFC211 NICKEL 412.410 MG'KG • 20.90
IR50 PA50FC211 POTASSIUM 1335.t20 MG'KG

IR50 PA50FC211 SILVER 12.350 MG'KG • 1.00 • 1.43 *

IR50 PA50FC211 VANADIUM 36.760 MG 'KG 117.17

IR50 PA50FC211 ZINC 934,690 MG'KG • 150.00 • 109,86 *
IR50 PA50FC211 AROCLOR-1260 660.000 UG/KG • 22.70

IR50 PA50FC211 BENZO(A)ANTHRACENE 11751.460 UG/KG • 261.00

IR50 PASOFC211 BENZO(B)FLUORANTHENE 5575.410 UG/KG
IR50 PA50FC211 CHRYSENE 20813.090 UG/KG • 384.00

IRS0 PA50FC211 FLUORANTHENE 16991.300 UG/KG • 6(30.00

IR50 PA50FC211 PYRENE 17284.580 UG/KG • 668.00
IR50 PA50FC211 CARBON DISULFIDE 5.130 UG/KG

IR50 PASOFC211 TOTAL RECOVERABLE PETROLEUM HYDROCARBONS 690.000 MG/KG

IR50 PA50FC211 PH 9.100 PH •< •<

IR50 PA50FC211 TPH-DIESEL 180.000 MG/KG
IR50 PA50FC212 % SOLIDS 72.500 %

IR50 PA50FC212 CYANIDE 0.710 MG/KG

IR50 PASOFC212 ARSENIC 5.530 MG/KG 8.20
IR50 PA50FC212 ALUMINUM 5207.860 MG/KG

IRS0 PA50FC212 ANTIMONY 7,780 MG/KG 9,05
IR50 PA50FC212 BARIUM 51,450 MG/KG 314.36
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11:150 PA50FC212 CALCIUM 4897,080 MG/KG

IR50 PA50FC212 CHROMIUM 124.940 MG/KG > 81.00

IR50 PA50FC212 COBALT 8,830 MG/KG
IR50 PA50FC212 COPPER 66.1g0 MG/KG • 34.00 124.31

IR50 PA50FC212 IRON 15832.800 MG/KG
IR50 PA50FC212 LEAD 194.590 MG/KG • 46.70 > 8.99 *

IR50 PA50FC212 MAGNESIUM 6591,370 MG/KG

IR50 PA50FC212 MANGANESE 173.740 MG/KG
IR50 PA50FC212 NICKEL 74.710 MG/KG • 20.90

IR50 PA50FC212 POTASSIUM 656.830 MG/KG

IR50 PASOFC212 SILVER 3.570 MG/KG > 1.00 > 1.43 *
IR50 PA50FC212 VANADIUM 24.490 MG/KG 117.17

IR.50 PA50FC212 ZINC 327.860 MG/KG • 150.00 > 109.86 *

tR50 PA,50FC212 AROCLOR-1260 15000.000 UG/KG • 22.70

IRSO PA50FC212 TOTAL RECOVERABLE PETROLEUM HYDROCARBONS 670.000 MG/KG

IR50 PA50FC212 PH 9.500 PH >< ><
IR50 PA50FC212 TPH-DIESEL 680,000 MG/KG

IR50 PASOSW201 % SOLIDS 50.600 %

IR50 PA5OSW201 MERCURY 0.610 MG/KG • 0.15 2.28

tR50 PA5OSW201 ARSENIC 9.590 MG/KG • 8.20
IR50 PA5OSW201 LEAD 418.670 MG/KG • 46.70 > 8.99 *

IRS0 PASOSW201 ALUMINUM 14012.100 MG/KG

IR50 PA5OSW201 ANTIMONY 8.710 MG/KG 9.05
IR50 PA5OSW201 BARIUM 88.450 MG/KG 314.36

IR50 PA50SW201 CADMIUM 2.770 MG/KG > 1.20 3.14

IR50 PA5OSW201 CALCIUM 26784.400 MG/KG
IR50 PA50SW201 CHROMIUM 312.090 MG/KG • 81.00

IR50 PA50SW201 COBALT 16.820 MG/KG

IR50 PA50SW201 COPPER 320,890 MG/KG • 34.00 • 124.31 *

IRS0 PA50SW201 IRON 32406.900 MG/KG
IR50 PA50SW201 MAGNESIUM 17001,900 MG/KG

IR50 PA50SW20I MANGANESE 368,220 MG/KG

IR50 PA5OSW201 NICKEL 183.210 MG/KG • 20.90
IR50 PA50SW201 POTASSIUM 2201.460 MG/KG

IR50 PA50SW201 SILVER 1.910 MG/KG • 1,00 • 1,43 *

IR50 PA50SW201 SODIUM 7356.340 MG/KG
IR50 PA50SW201 VANADIUM 50,670 MG/KG 117.17

IR50 PA5OSW201 ZINC 671,850 MG/KG • 150.00 • 109.86 *

IR50 PA50SW201 AROCLOR-1260 1100.000 UG/KG • 22.70

IR50 PA5OSW201 TOTAL RECOVERABLE PETROLEUM HYDROCARBONS 86.000 MG/KG
IR50 PA50SW201 PH 7.500 PH >< ><

IR50 PA50SW201 TPH-DIESEL 1600.000 MG/KG

IR50 PA50SW203%SOLIDS 77.000%

IR50 PA5OSW203 MERCURY 0,660 MG/KG • 0.15 2.28

IR50 PA5OSW203 ARSENIC 4.690 MG/KG 8.20
IR50 PA50SW203 ALUMINUM 5909.600 MG/KG

IR50 PA50SW203 BARIUM 43.880 MG/KG 314,36

IR50 PASOSW203 CALCIUM 12745.700 MG/KG

IR50 PA5OSW203 CHROMIUM 66,630 MG/KG 81.00
IR50 PA50SW203 COBALT 7.530 MG/KG

IR50 PA5OSW203 COPPER 71.030 MG/KG • 34.00 124.31

IRS0 PA50SW203 IRON 13276.200 MG/KG
IR50 PASOSW203 LEAD 591.140 MG/KG • 46.70 • 8.g9 *

IR50 PASOSW203 MAGNESIUM 6650,520 MG/KG

IR50 PA5OSW203 MANGANESE 260.890 MG/KG
IR50 PASOSW203 MOLYBDENUM 7.530 MG/KG • 2.68

IR50 PA5OSW203 NICKEL 46,250 MG/KG • 20.90

IR50 PA50SW203 POTASSIUM 531.940 MG/KG
IR50 PA50SW203 SILVER 2,230 MG/KG • 1,00 • 1,43 *

IRSO PA5OSW203 SODIUM 2780,000 MG/KG
IR50 PA50SW203 VANADIUM 22.150 MG/KG 117.17

IR50 PA50SW203 ZINC 226.730 MG/KG • 150.00 • 109.86 *

IR50 PA5OSW203 BENZO(A)ANTHRACENE 84.000 UG/KG 261.00
IR50 PA50SW203 BENZO(B)FLUORANTHENE 219.100 UG/KG
IRS0 PA50SW203 CHRYSENE 207.830 UG/KG 384.00

IR50 PA50SW203 PHENANTHRENE 146.490 UG/KG 240,00
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IR50 PA5OSW203 PYRENE 240.440 UG/KG 668.00
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IR28 PA28SW01 MERCURY 0.850 MG/KG • 0,15 2.28
IR28 PA28SW01 ARSENIC 8.520 MG/KG > 6.20

IR28 PA28SW01 ALUMINUM 6058.910 MG/KG

IR2.8 PA28BW01 ANTIMONY 43.230 MG/KG • 9.05

IR28 PA28SW01 BARIUM 979.480 MG/KG > 314.36
IR28 PA2.sSW01 CADMIUM 61.520 MG/KG > 1.20 > 3.14 *

IR28 PA28SW01 CALCIUM 9794.990 MG/KG
IR28 PA28SW01 CHROMIUM 225,400 MG/KG • 81,00

IR28 PA28SW01 COBALT 10,710 MG/KG

IR26 PA28SW01 COPPER 1401.060 MG/KG • 34.00 • 124.31 *
IR28 PA28SW01 IRON 35298.300 MG/KG

IR28 PA28SW01 LEAD 1768.610 MG'KG • 46,70 • 8.99 *
IR28 PA28SW01 MAGNESIUM 6177.400 MG'KG

IR28 PA28SW01 MANGANESE 357.590MGKG

IR28 PA28SW01 MOLYBDENUM 28,200 MG'KG • 2.68
IR28 PA28SW01 NICKEL 169.260 MGKG • 20.90

IR28 PA28SW01 POTASSIUM 856.930 MG'KG

IR28 PA28SW01 SODIUM 2247,670 MG'KG
IR28 PA28SW01 VANADIUM 45.500 MG'KG 117,17

IR28 PA28SW01 ZINC 2752,320 MG'KG • 150,00 > 109,86 *

IR28 PA28SW01 AROCLOR-1260 360,000 UG/KG • 22.70

IR25 PA28SW01 PH 8.900 PH >< ><
IR28 PA28SW01 TOTAL OIL & GREASE 76000.000 MG KG

IR28 PA28SW01 TPH-DIESEL 12000.000 MGKG

IR28 PA28SW01 TPH-GASOLINE 34.000 MG'KG

IR28 PA28SW22 CYANIDE 0,820 MG'KG
IR28 PA28SW22 MERCURY 0.140 MG'KG 0.15 2,28

IR28 PA28SW22 ARSENIC 3.700 MG'KG 8,20

IR28 PA28SW22 SELENIUM 2,000 MG'KG • 1.95

IR28 PA28SW22 THALLIUM 0,690 MG'KG 0.81
IR28 PA28SW22 ALUMINUM 8290.000 MG 'KG

IR28 PA28SW22 BARIUM 570,000 MG'KG • 314.36

IR28 PA28SW22 CADMIUM 12,000 MG'KG • 1.20 • 3.14 *

IR28 PA28SW22 CALCIUM 6820.000 MG'KG

IR28 PA28SW22 CHROMIUM 173.000 MG'KG • 81.00
tR28 PA28SW22 COBALT 74.600 MG 'KG

IR28 PA28SW22 COPPER 862,000 MG'KG • 34.00 • 124.31 *

IR28 PA28SW22 IRON 50300,000 MG rKG
IR28 PA28SW22 LEAD 883,000 MGPKG • 46,70 • 8.99 *

IR28 PA28SW22 MAGNESIUM 143000.000 MG rKG

IR28 PA26SW22 MANGANESE 628.000 MG/KG
IR28 PA28SW22 NICKEL 1320.000 MG/KG • 20.90

IR28 PA28SW22 POTASSIUM 689.000 MG/KG

IR28 PA28SW22 SILVER 1.600 MG/KG > 1.00 • 1,43 *

IR28 PA28SW22 SODIUM 909.000 MG/KG
IR28 PA28SW22 VANADIUM 20,000 MG/KG 117.17

IR28 PA28SW22 ZINC 1160.000 MG/KG • 150.00 > 109,86 *
IR28 PA28SW22 2-METHYLNAPHTHALENE 4100.000 UG/KG • 70.00

IR28 PA26SW22 NAPHTHALENE 3600.000 UG/KG • 160.00

IR28 PA28SW22 PHENANTHRENE 2500.000 UG/KG • 240.00

IR28 PA28SW22 XYLENE (TOTAL) 9500.000 UG/KG
IR28 PA28SW22 PH 7.900 PH >< ><

IR28 PA28SW22 TOTAL OIL & GREASE 33000.000 MG/KG
IR28 PA28SW22 TPH-DIESEL 5200.000 MG/KG

IR28 PA28SW22 TPH-PURGEABLE UNKNOWN HYDROCARBON 2100,000 MG/KG

JR28 PA28SW66 MERCURY 2,200 MG/KG • 0.15 2.28

IR28 PA28SW66 ARSENIC 18.700 MG/KG • 8.20
JR28 PA28SW66 ALUMINUM 11000,000 MG/KG

IR28 PA28SW66 ANTIMONY 205.000 MG/KG • 9.05

IR28 PA28SW66 BARIUM 4470,000 MG/KG > 314.36

IR28 PA28SW66 CADMIUM 15.700 MG/KG • 1.20 • 3.14 *
IR25 PA28SW66 CALCIUM 19400.000 MG/KG

IR25 PA28SW66 CHROMIUM 4470.000 MG/KG • 81.00

IR28 PA28SW66 COBALT 42.700 MG/KG

IR26 PA28SW66 COPPER 24100,000 MG/KG • 34.00 • 124.31 *

IR28 PA28SW66 IRON 53800,000 MG/KG
IR25 PA28SW66 LEAD 14600.000 MG/KG > 46,70 • 8,99 *
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11_28 PA28SW66 MAGNESIUM 8430.000 MG/KG

IR28 PA28SW66 ARSENIC 515,000 MG/KG • 8.20

IR28 PA28SW66 MOLYBDENUM 104,000 MG/KG • 2.68
IR28 PA28SW66 NICKEL 134.000 MG/KG • 20.90
IR28 PA28SW66 POTASSIUM 2060.000 MG/KG

IR28 PA28SW66 SODIUM 401.000 MG/KG

tR28 PA28SW66 VANADIUM 202.000 MG/KG • 117.17

IR28 PA28SW66 ZINC 11600.000 MG/KG • 150.00 • 109.86 *
IR28 PA28SW66 AROCLOR-1260 350.000 UG/KG • 22.70

11:128 PA28SW66 FLUORANTHENE 15000.000 UG/KG • 600.00

IR28 PA28SW66 NAPHTHALENE 21000.000 UG/KG • 160.00

IR28 PA28SW66 PHENANTHRENE 12000.000 UG/KG • 240.00
IR28 PA28SW66 PHENOL 11000.000 UG/KG

IR28 PA28SW66 PYRENE 9200.000 UG/KG • 668.00

IR28 PA28SW66 TETRACHLOROETHENE 67000000.000 UG/KG
IR28 PA28SW66PH 6.200PH • < ><

IR28 PA28SW66 TOTAL OIL & GREASE 68000,000 MG/KG
IR28 PA28SW66 TPH-EXTRACTABLE UNKNOWN HYDROCARBON 5500.000 MG/KG

IR28 PA28SW66 TPH-PURGEABLE UNKNOWN HYDROCARBON 18000.000 MG/KG

IR29 PA29SW09 MERCURY 0.480 MG/KG • 0.15 2.28

IR29 PA29SW09 ARSENIC 7.500 MG/KG 8.20
IR29 PA29SW09 ALUMINUM 10400.000 MG/KG

IR29 PA29SW09 BARIUM 298.000 MG/KG 314.36

tR29 PA29SW09 CADMIUM 5.300 MG/KG • 1.20 • 3.14 *

IR29 PA29SW09 CALCIUM 9940.000 MG/KG
IR29 PA29SW09 CHROMIUM 216.000 MG/KG • 81.00

IR29 PA29SW09 COBALT 17.600 MG/KG
IR29 PA29SW09 COPPER 1190.000 MG/KG • 34.00 • 124.31 *

IR29 PA29SW09 IRON 52700.000 MG/KG

IR29 PA29SW09 LEAD 1430.000 MG/KG • 46.70 • 8.99 *
IR29 PA2gSW09 MAGNESIUM 10300.000 MG/KG

IR29 PA29SW09 MANGANESE 707.000 MG/KG

1R29 PA29SW09 MOLYBDENUM 14.600 MG/KG • 2.68

IR29 PA29SW09 NICKEL 192.000 MG/KG • 20.90
IR29 PA29SW09 POTASSIUM 778.000 MG/KG

IR29 PA29SW09 SILVER 2,800 MG/KG • 1.00 • 1.43 *

IR29 PA29SW09 SODIUM 264.000 MG/KG
IR29 PA29SW09 VANADIUM 39.600 MG/KG 117.17

IR29 PA29SW09 ZINC t710.000 MG/KG • 150.00 • 109.86 *

IR29 PA29SW09 4,4'-ODE 3.100 UG/KG • 2.20

IR29 PA2gSW09 4,4'-DDT 11.000 UG/KG • 1.58
IR29 PA29SW09 AROCLOR-1254 120.000 UG/KG • 22.70

IR29 PA29SW09 AROCLOR-1260 200.000 UG/KG • 22.70

IR29 PA29SW09 DIELDRIN 2.100 UG/KG
IR29 PA29SW09 GAMMA-CHLORDANE 1.300 UG/KG

IR29 PA29SW09 BENZO(A)ANTHRACENE 630.000 UG/KG > 261.00

IR29 PA29SW09 BENZO(A)PYRENE 560.000 UG/KG • 430.00

IR29 PA29SW09 BENZO(B) FLUORANTHENE 1200.000 UG/KG
IR29 PA29SW09 BENZO(G,H,I)PERYLENE 440.000 UG/KG

IR29 PA29SW09 CHRYSENE 710.000 UG/KG • 384.00
IR29 PA29SW09 FLUORANTHENE 1500.000 UG/KG • 600.00

IR29 PA29SW09 INDENO(1.2,3-CD) PYRENE 430.000 UG/KG
IR2g PA29SW09 PHENANTHRENE 810.000 UG/KG • 240.00

IR29 PA29SW09 PYRENE 860.000 UG/KG • 668.00

IR29. PA29SW09 2-HEXANONE 9.000 UG/KG
IR29 PA29SW09 4-METHYL-2-PENTANONE 5.000 UG/KG
IR29 PA29SW09 PH 6.600 PH >< ><

IR29 PA29SW09 TOTAL OIL & GREASE 6200.000 MG/KG

IR29 PA29SW09 TPH-EXTRACTABLE UNKNOWN HYDROCARBON 8_,000 MGIKG
IR29 PA29SW18 MERCURY 0.420 MG/KG • 0.15 2,28

IR29 PA29SW18 ARSENIC 10.200 MG/KG • 8.20

IR29 PA29SW18 ALUMINUM 54900.000 MG/KG
IR29 PA29SW18 ANTIMONY 14.300 MG/KG > 9.05

IR29 PA29SW18 BARIUM 672.000 MG/KG > 314.36

IR29 PA29SW18 CADMIUM 8.900 MG/KG • 1.20 • 3.14 *

IR29 PA29SW18 CALCIUM 7890.000 MG/KG
IR29 PA29SW18 CHROMIUM 321.000 MG/KG • 81.00
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IR29 PA29SW18 COBALT 43.200 MG/KG
IR29 PA29SW18 COPPER 1470,000 MG/KG > 34.00 > 124.31 *

IR29 PA29SW18 IRON 74800.000 MG/KG

IR29 PA29SW18 LEAD 1320.0(X) MG/KG • 46.70 • 8.g9 *

IR29 PA29SW18 MAGNESIUM 64100.000 MG/KG
IR29 PA29SW18 MANGANESE 735,000 MG/KG

IR29 PA29SW18 MOLYBDENUM 35.100 MG/KG • 2.68

tR29 PA29SW18 NICKEL 661.000 MG/KG • 20.90

IR29 PA29SW18 POTASSIUM 494,(XX) MG/KG
IR29 PA29SW18 SILVER 2.000 MG/KG > 1.00 > 1.43 *

IR29 PA29SWlS SODIUM 234.000 MG/KG

IR29 PA29SW18 VANADIUM 31,500 MG/KG 117,17
IR29 PA29SW18 ZINC 9250.000 MG/KG • 150.00 > 109.86 *

IR2g PA29SW18 AROCLOR-1260 1200.000 UG/KG > 22.70

IR29 PA29SW18 BENZO(A)ANTHRACENE 210.000 UG/KG 261.00

IR29 PA29SW18 BENZO(A)PYRENE 220,000 UG/KG 430,00

IR29 PA29SW18 BENZO(B)FLUORANTHENE 520,000 UG/KG
IR29 PA29SW18 BENZO(K)FLUORANTHENE 190.000 UG/KG
IR29 PA29SW18 CHRYSENE 390.000 UG/KG • 384.00

IR29 PA29SW18 FLUORANTHENE 590.000 UG/KG 600.00

IR29 PA29SW18 INDENO(1,2,3-CD)PYRENE 200.000 UG/KG
IR29 PA29SW18 PHENANTHRENE 490,000 UG/KG > 240.00

IR2g PA29SW18 PYRENE 620.000 UG/KG 668.00

IR29 PA29SW18 TOLUENE 2.000 UG/KG

IR29 PA29SW18 XYLENE (TOTAL) 4,000 UG/KG
IR29 PA29SW18 PH 6.500 PH >< ><

IR29 PA29SW18 TOTAL OIL & GREASE 8500,000 MG/KG

IR29 PA29SW18 TPH-EXTRACTABLE UNKNOWN HYDROCARBON 910,000 MG/KG
IR29 PA29SW21 % SOLIDS 74.500 %

IR29 PA29SW21 MERCURY 0,100 MG/KG 0,15 2.28

IR29 PA29SW21 ARSENIC 6.220 MG/KG 8.20

IR29 PA29SW21 ALUMINUM g345,520 MG/KG
IR29 PA29SW21 BARIUM 1431.240 MG/KG > 314.36

IR29 PA29SW21 CADMIUM 2,820 MG/KG • 1.20 3.14

tR29 PA29SW21 CALCIUM 18495,200 MG/KG

IR29 PA29SW21 CHROMIUM 219.830 MG/KG • 81.00
iR29 PA29SW21 COBALT 22.920 MG/KG

IR29 PA29SW21 COPPER 1434,600 MG/KG • 34.00 • 124,31 *

IR29 PA29SW21 IRON 44522,800 MG/KG

IR29 PA29SW21 LEAD 319,760 MG/KG • 46.70 • 8.99 *
IR29 PA29SW21 MAGNESIUM 9025.370 MG/KG

IR29 PA29SW21 MANGANESE 684.750 MG/KG

IR29 PA29SW21 MOLYBDENUM 89.590 MG/KG • 2,68

IR29 PA2gSW21 NICKEL 1118,730 MG/KG • 20.90
IR29 PA29SW21 POTASSIUM 1002.290 MG/KG

IR29 PA29SW21 SILVER 1,930 MG/KG • 1.00 • 1,43 *

IR29 PA29SW21 SODIUM 249.060 MG/KG
IR29 PA29SW21 VANADIUM 38.400 MG/KG 117,17

IR29 PA29SW21 ZINC 1088,660 MG/KG • 150,00 • 109.86 *

IR29 PA29SW21 2-CHLOROPHENOL 35118,050 UG/KG
IR29 PA29SW21 4-CHLORO-3-METHYLPH ENOL 24132.920 UG/KG

IR29 PA29SW21 PHENOL 28700.600 UG/KG
IR29 PA29SW21 PH 8.500 PH >< ><

IR29 PA29SW21 TOTAL OIL & GREASE 28000.000 MG/KG

IR29 PA29SW21 TPH-DIESEL 3700.000 MG/KG
IR29 PA29SW29 % SOLIDS 74.800 %

IR29 PA29SW29 MERCURY 0,160 MG/KG • 0.15 2.28

IR29 PA29SW29 ARSENIC 7,400 MG/KG 8,20

IR2g PA29SW29 ALUMINUM 10955,100 MG/KG
IR29 PA29SW29 BARIUM 218,380 MG/KG 314,36

IR29 PA29SW29 CADMIUM 2,980 MG/KG • 1,20 3,14

IR29 PA29SW29 CALCIUM 8408.970 MG/KG

IR29 PA29SW29 CHROMIUM 409,890 MG/KG • 81.00
IR29 PA29SW29 COBALT 38.520 MG/KG

IR29 PA29SW29 COPPER 4205.400 MG/KG • 34.00 • 124,31 *

IR29 PA29SW29 IRON 59268.100 MG/KG

IR29 PA29SW29 LEAD 841,180 MG/KG • 46.70 • 8,99 *
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IR29 PA29SW2g MAGNESIUM 8234.410 MG/KG
IR2g PA29SW29 MANGANESE 663.000 MG/KG

IR29 PA29SW29 MOLYBDENUM 201,160 MG/KG • 2.68

IR29 PA29SW29 NICKEL 4748.270 MG/KG • 20.90
IR29 PA29SW29 POTASSIUM 776.640 MG/KG

IR29 PA29SW29 SILVER 2.520 MG/KG • 1.00 > 1.43 *
IR29 PA29SW29 SODIUM 271.660 MG/KG

IR29 PA29SW29 VANADIUM 41.780 MG/KG 117.17

IR2g PA29SW29 ZINC 1708,940 MG/KG • 150,00 • 109.86 *
IR29 PA29SW29 2-CHLOROPHENOL 9716,470 UG/KG

IR29 PA29SW29 4-CHLORO.-3-METHYLPHENOL 6579.540 UG/KG

IR2g PA29SW29 PHENOL 14301,530 UG/KG
IR29 PA29SW29 PH 7,600 PH >< ><

IR29 PA29SW29 TOTAL OIL & GREASE 26000.000 MG/KG

IR2g PA29SW29 TPH-DIESEL 1600,000 MG/KG
tR50 PA5OCB300 % SOLIDS 73,800 %

IR50 PA5OCB300 MERCURY 19.150 MG/KG • 0,15 • 2,28 *

tR50 PA50CB300 ARSENIC 12,040 MG/KG • 8,20

tRS0 PA50CB300 ALUMINUM 8082,140 MG/KG

IR50 PA50CB300 ANTIMONY 9.960 MG/KG • 9,05

IR50 PA50CB300 BARIUM 338,770 MG/KG • 314.36
IR50 PASOCB300 BERYLLIUM 0.190 MG/KG 0,71

IR50 PA5OCB300 CADMIUM 8.540 MG/KG • 1.20 • 3.14 *

IR50 PA50CB300 CALCIUM 35195.600 MG/KG

IR50 PA50CB300 CHROMIUM 398.0g0 MG/KG • 81.00
IR50 PA50CB300 COBALT 26,150 MG/KG

IR50 PA50CB300 COPPER 7335,730 MG/KG • 34.00 • 124.31 *

IR50 PA50CEO00 IRON 38606.600 MG/KG

IR50 PA50CB,.300 LEAD 2230,800 MG/KG > 46.70 > 8.99 *
IR50 PASOCB300 MAGNESIUM 9378,220 MG/KG

IR50 PA50C B300 MANGANESE 480,760 MG/KG

IR50 PA50CB300 MOLYBDENUM 28,580 MG/KG • 2.68

IR50 PA50CB300 NICKEL 444,840 MG/KG • 20,90
IR50 PA5OCB300 POTASSIUM 796.700 MG/KG

IR50 PA50CB300 SILVER 23,230 MG/KG • 1.00 • 1.43 *

IR50 PA50CB300 SODIUM 290,230 MG/KG
IR50 PA50CB300 VANADIUM 59.480 MG/KG 117,17

IR50 PA5OCB300 ZINC 1486.210 MG/KG • 150.00 • 109,86 *
IR50 PASOCB300 AROCLOR-1260 1go0.000 UG/KG • 22.70

IR50 PA50CB300 FLUORANTHENE 550.000 UG/KG 600.00

IR50 PA50CB300 PHENANTHRENE 426.270 UG/KG • 240,00

IRS0 PA50CB300 PYRENE 524.520 UG/KG 668.00

IR50 PA50CB300 TOTAL RECOVERABLE PETROLEUM HYDROCARBONS 110.000 MG/KG
IRS0PA50CB300PH 7.400PH >< ><

IR50 PA50CB300 TPH-DIESEL 210.000 MG/KG
IR50 PASOCB301 % SOLIDS 76.400 %

IRSO PASOCB301 CYANIDE 0.150 MG/KG

IR50 PA5OCB301 MERCURY 0.830 MG/KG • 0.15 2.28
IRS0 PASOCB301 ARSENIC 5.430 MG/KG 8.20

IR50 PA50CB301 ALUMINUM 13065,000 MG/KG

IR50 PA50CB301 BARIUM 286.010 MG/KG 314.36

IR50 PASOCB301 CADMIUM 9,710 MG/KG • 1.20 • 3,14 *

IRSO PA50CB301 CALCIUM 7642.460 MG/KG
IR50 PA50CB301 CHROMIUM 1344.480 MG/KG • 81.00

IP,50 PA5OCB301 COBALT 12.790 MG/KG

IRS0 PA,50CB301 COPPER 1180.540 MG/KG • 34.00 • 124,31 *

IR50 PA50CB301 IRON 26370.600 MG/KG

IRSO PA50CB301 LEAD 898.720 MG/KG • 46.70 • 8,99 *
IRS0 PA50CB301 MAGNESIUM 8979.010 MG/KG

IR50 PASOCB301 MANGANESE 338.110 MG/KG

IRSO PA50CB301 MOLYBDENUM 10.910 MG/KG • 2.68
IR50 PA50CB301 NICKEL 179.780 MG/KG • _0.90

IRS0 PA50CB301 POTASSIUM 886,730 MG/KG

IR50 PA5OCB301 SILVER 10.760 MG/KG > 1,00 • 1,43 *

IRS0 PA5OCB301 SODIUM 2296,040 MG/KG
IR50 PA50CB301 VANADIUM 54.500 MG/KG 117.17

IR50 PA50CB301 ZINC 1770.910 MG/KG • 150,00 • 109.86 *
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IRS0 PA5OCB301 ANTHRACENE 486.180 UG/KG • 85.30
IR50 PA5OCB301 FLUORANTHENE 2879.360 UG/KG • 600.00

IR50 PA5OCB301 PHENANTHRENE 2869.970 UG/KG • 240.00

IR50 PA5OCB301 PYRENE 3184.900 UG/KG > 668,00
IR50 • PA5OCB301 CHLOROBENZENE 11542.700 UG/KG '

IR50 PA5OCB301 ETHYLBENZENE 3609,770 UG/KG

IR50 PASOCB301 XYLENE (TOTAL) 8646.720 UG/KG
IRS0 PA50CB301 TOTAL RECOVERABLE PETROLEUM HYDROCARBONS 5100,000 MG/KG

IRSO PA5OCB301 PH 9.200 PH >< ><

IR50 PA50CB301 TPH-DIESEL 7200.000 MG/KG

IR50 PA5OCB301 TPH-GASOLINE 200.000 MG/KG
IRSO PA50CB302 % SOLIDS 64.000 %

IRSO PASOCB302 CYANIDE 0.220 MG/KG

IFLS0 PA5OCB302 MERCURY 5.380 MG/KG > 0.15 • 2,28 *

IR50 PA5OCB302 ARSENIC 58.520 MG/KG • 8.20
IR50 PA5OCB302 ALUMINUM 10986.000 MGIKG

IR50 PA50CB302 ANTIMONY 39.050 MG/KG • 9.05

IR50 PA5OCB302 BARIUM 680.560 MG/KG • 314.36
IR50 PA50CB302 BERYLLIUM 0.260 MG/KG 0.71

IR50 PA5OCB302 CADMIUM 26.450 MG/KG • 1.20 • 3.14 *

IRS0 PA50CB302 CALCIUM 11218.500 MG/KG
IR50 PA50CB302 CHROMIUM 753.760 MG/KG • 81.00

IR50 PASOCB302 COBALT 26.990 MG/KG

IR50 PA50CB302 COPPER 2060,990 MGKG • 34,00 • 124,31 *
IR50 PA50CB302 IRON 40475.200 MG'KG

IR50 PA50CB302 LEAD 2532.310 MGKG • 46,70 • 8,99 *

IR50 PA50CB302 MAGNESIUM 15134.700 MG'KG
IR50 PA50CB302 MANGANESE 448.940 MG'KG

IR50 PA5OCB302 MOLYBDENUM 105.360 MG 'KG > 2.68

IR50 PA50CB302 NICKEL 413.690 MG'KG • 20.90

IR50 PA50CB302 POTASSIUM 1473.400 MG'KG
IR50 PA50CB302 SILVER 27.320 MG'KG > 1.00 • 1.43 *

IR50 PA50CB302 SODIUM 2138,130 MG'KG

IR50 PASOCB302 VANADIUM 82.600 MG'KG 117.17

IR50 PA50CB302 ZINC 3461.440 MG'KG > 150.00 • 109.86 *
IR50 PA50CB302 AROCLOR-1260 3800,000 UG/KG > 22.70

IR50 PA50CB302 TOTAL RECOVERABLE PETROLEUM HYDROCARBONS 44000.000 MG/KG

IRS0 PA50CB302 PH 7.800 PH >< ><
IR50 PA50CB302 TPH-DIESEL 17000.000 MG/KG

IR50 PA50CB302 TPH-GASOLINE 78.000 MG/KG

IR50 PA50CB304 % SOLIDS 79.200 %

IRS0 PA50CB304 MERCURY 1.450 MGIKG • 0.15 2.28

IR50 PA50CB304 ARSENIC 9.050 MG/KG • 8.20
IR50 PA50CB304 ALUMINUM 7759.760 MG/KG

IR50 PA50CB304 ANTIMONY 25.500 MG/KG > 9.05

IR50 PA50CB304 BARIUM 550.800 MG/KG • 314.36

IR50 PA50CB304 CADMIUM 17,060 MG/KG • 1,20 • 3.14 *
IR,50 PA50CB304 CALCIUM 9942.650 MG/KG

IRS0 PA50CB304 CHROMIUM 235.720 MG/KG • 81.00

IR50 PA5OCB304 COBALT 22.200 MG/KG

IR50 PA50CB304 COPPER 3866,900 MG/KG • 34.00 > 124.31 *
IR50 PA50CB304 IRON 53284.100 MG/KG

IR50 PA50CB304 LEAD 1388,600 MG/KG • 46,70 • 6,99 *
IR50 PA50C B304 MAGNESIUM 8130.670 MG/KG

IRS0 PA5OCB304 MANGANESE 921.960 MG/KG

IR50 PA5OCB304 MOLYBDENUM 23,460 MG/KG • 2.68
IRS0 PASOCB304 NICKEL 154.800 MG/KG > 20.90

IRS0 PA50CB304 POTASSIUM 726,060 MG/KG

IR50 PA5OCB304 SILVER 10.710 MG/KG • 1.00 • 1.43 *
IR50 PA50CB304 SODIUM 242,270 MG/KG

IR50 PA5OCB304 VANADIUM 47.190 MG/KG 117,17

IRS0 PA50CB304 ZINC 2849,180 MG/KG • 150,00 • 109.86 *
IRS0 PA50CB304 AROCLOR-1260 6300.000 UG/KG • 22.70

IR50 PA50CB304 1,1,1-TRICHLOROETHANE 590.270 UG/KG
IR50 PA50CB304 TOTAL RECOVERABLE PETROLEUM HYDROCARBONS 1200.000 MG/KG

IR50 PA50CB304 PH 7.200 PH >< ><

IR50 PA5OCB304 TPH-DIESEL 160.000 MG/KG
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IRS0 PA50CB305%SOLIDS 65.600%

IRS0 PA50CB305 MERCURY 0.980 MG/KG • 0,15 2.28
IRS0 PA50CB305 ARSENIC 9.040 MG/KG • 5.20
IR50 PA50CB305 ALUM/NUM 7638,230 MG/KG

IR50 PA5OCB305 ANTIMONY 54.140 MG/KG • 9.05

IRSO PA5OCB305 BARIUM 207.950 MG/KG 314.36

IR50 PA50CB305 CADMIUM 5.630 MG/KG • 1,20 • 3.14 *
IFLSO PA50CB305 CALCIUM 25244,500 MG/KG

IR50 PA50CB305 CHROMIUM 330.860 MG/KG • 81.00
IR50 PA50CB305 COBALT 19.830 MG/KG

IRS0 PA50CB305 COPPER 1170.830 MG/KG • 34.00 • 124.31 *
tR50 PA50CB305 IRON 45315.200 MG/KG

IR50 PA50CB305 LEAD 2224,590 MG/KG > 46,70 • 8.99 *
IRS0 PA50CB305 MAGNESIUM 10028.900 MG/KG

IR50 PA50CB305 MANGANESE 491,270 MG/KG
IR50 PA50CB305 MOLYBDENUM 28.600 MG/KG • 2.68

IR50 PA50CB305 NICKEL 119.130 MG/KG > 20.90

IRSO PASOCB305 POTASSIUM 1179,420 MG/KG
IRS0 PASOCB305 SODIUM 4734.780 MG/KG

IRS0 PA50CB305 VANADIUM 44.020 MG/KG 117,17

IR50 PA50CB305 ZINC 2516.150 MG/KG > 150.00 • 109,86 *

IR50 PA50CB305 AROCLOR-1260 1300.000 UG/KG > 22.70
IR50 PA50CB305 CARBON DISULFIDE 129,700 UG/KG

IRS0 PA50CB305 TOTAL RECOVERABLE PETROLEUM HYDROCARBONS 600.000 MG/KG
IRS0 PA50CB305 PH 9.500 PH >< ><

IR50 PA50CB305 TPH-DIESEL 340.000 MG/KG
IR50 PA50CB310%SOLIDS 80.100%

IR50 PASOCB310 MERCURY 0.390 MG/KG • 0.15 2.28

IR50 PA50CB310 ARSENIC 9,120 MG/KG • 8.20

IRS0 PASOCB310 ALUMINUM 8983.580 MG/KG

IRSO PA50CB310 ANTIMONY 12.220 MG/KG • 9.05
IR50 PA50CB310 BAR_UM 344.680 MG/KG > 314.36

IRS0 PA50CB310 BERYLLIUM 0.220 MG/KG 0.71

IRS0 PA50CB310 CALCIUM 29571.700 MG/KG

IR50 PA50CB310 CHROMIUM 134,730 MG/KG > 81,00
IR50 PA50CB310 COBALT 18,710 MG/KG

IRS0 PA50CB310 COPPER 1144.820 MG/KG • 34.00 • 124.31 *

IRS0 PA50CB310 IRON 38824.300 MG/KG

IR50 PA50CB310 LEAD 369.960 MG/KG • 46,70 • 8.99 *
IR50 PA50CB310 MAGNESIUM 8951.330 MG/KG

IRS0 PA50CB310 MANGANESE 596.680 MG/KG

IR50 PA50CB310 MOLYBDENUM 71,030 MG/KG • 2.68
IR50 PA50CB310 NICKEL 76,250 MG/KG • 20,90

IRS0 PA50CB310 POTASSIUM 1011,480 MG/KG
IR50 PA50CB310 SILVER 1,160 MG/KG • 1,00 1,43

IRS0 PA50CB310 SOD/UM 307,190 MG/KG

IR50 PA50CB,310 VANADIUM 36.060 MG/KG 117.17
IR50 PA50CB310 ZINC 1473.390 MG/KG • 150.00 • 109.86 *

IR50 PA50CB310 AROCLOR-1260 450,000 UG/KG • 22.70

IR50 PA50CB310 ETHYLBENZENE 140.880 UG/KG

IRS0 PA50CB310 TOLUENE 32,120 UG/KG

IR50 PA50CB310 XYLENE (TOTAL) 415.670 UG/KG
IR50 PA,5OCB310 TOTAL RECOVERABLE PETROLEUM HYDROCARBONS 860,000 MG/KG

tR50 PA50CB310PH 7.500PH >< ><

IR50 PA50CB310 TPH-DIESEL 330.000 MG/KG

IR50 PASOCB310 TPH-GASOLINE 14.000 MG/KG
IR50 PA50SW303 % SOLIDS 71.200 %

IR50 PA50SW303 MERCURY 1.450 MG/KG • O.15 2.28

IR50 PA50SW303 ARSENIC 5.240 MG/KG 8.20

IR50 PA5OSW303 ALUMINUM 7087.040 MG/KG

IR50 PA50SW303 ANTIMONY 9.640 MG/KG • 9.05
IR50 PASOSW303 BARIUM 55.990 MG/KG . 314.36

IRS0 PA5OSW303 CADMIUM 4.050 MG/KG • 1.20 • 3.14 *

IR50 PASOSW303 CALCIUM 7217.340 MG/KG
IR50 PA50SW303 CHROMIUM 298,560 MG/KG • 81.00

IR50 PA50SW303 COBALT 10.910 MG/KG

IR50 PASOSW303 COPPER 457.230 MG/KG • 34,00 • 124,31 *
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IRS0 PA5OSW303 IRON 16481.600 MGIKG
IFI50 PA5OSW303 LEAD 290,310 MG/KG • 46.70 • 6.99 *

IR50 PA50SW303 MAGNESIUM 5637,520 MG/KG

IR50 PA5OSW303 MANGANESE 197,480 MG/KG
IR50 PA5 SW303 MOLYBDENUM 9,040 MG/KG • 2.68

IRSO PA5OSW303 NICKEL 116.200 MG/KG • 20.90
IR50 PA5OSW303 POTASSIUM 1088.840 MG/KG

IR.50 PA5OSW303 SILVER 2.900 MG/KG • 1.00 • 1,43 *

IR50 PASOSW303 SODIUM _36.420 MG/KG
IR50 PA50SW303 VANADIUM 51.430 MG/KG 117.17

IR50 PA50SW303 ZINC 1256.620 MG/KG • 160.00 • 109.86 *

IR50 PA.5OSW303 AROCLOR-1260 5400.000 UG/KG • 22.70

IR50 PA5OSW303 2-BUTANONE 97.940 UG/KG

IR50 PA50SW303 CARBON DISULFIDE 96.540 UG/KG

IR50 PA50SW303 CHLOROBENZENE 1392.950 UG/KG
IR50 PASOSW303 ETHYLBENZENE 62.860 UG/KG

IR50 PA50SW303 TOLUENE 38.100 UG/KG

IR50 PA50SW303 XYLENE (TOTAL) 358.250 UG/KG
IR50 PA50SW303 TOTAL RECOVERABLE PETROLEUM HYDROCARBONS 12000.000 MG/KG

IR50 PA50SW303 PH 7,400 PH • < • <

IR50 PA50SW303 TPH-DIESEL 1300,000 MG/KG
IR50 PA50SW303 TPH-GASOLINE 21.000 MG/KG

IR50 PA5OSW306 % SOLIDS 74.800 %

IR50 PASOSW306 MERCURY 0.700 MG/KG > 0.15 2.28
IR50 PA50SW306 ARSENIC 7.710 MG/KG 8,20

IR50 PASOSW306 LEAD 97,230 MG/KG > 46.70 > 8,99 *

IR50 PA50SW306 ALUMINUM 6402.440 MG/KG

IR50 PA50SW306 BARIUM 166.200 MG/KG 314.36
IR50 PA50SW306 CALCIUM 15325.000 MG/KG

IR50 PA50SW306 CHROMIUM 181,,220 MG/KG • 81.00
IRS0 PASOSW306 COBALT 14.990 MG/KG

IR50 PA50SW306 COPPER 1005.990 MG/KG • 34,00 • 124,31 *

IRS0 PA50SW306 IRON 31079.900 MG/KG

IR50 PA50SW306 MAGNESIUM 9235.710 MG/KG

IR50 PA50SW306 MANGANESE 449.030 MG/KG
IR50 PA50SW306 MOLYBDENUM 19,590 MG/KG > 2.68

IRS0 PA50SW306 NICKEL 83.620 MG/KG > 20,90

IR50 PA5OSW306 POTASSIUM 1062,390 MG/KG
IR50 PASOSW306 SODIUM 2444,710 MG/KG

IR50 PA50SW306 VANADIUM 30,800 MG/KG 117.17

IR50 PA5OSW306 ZINC 814,560 MG/KG • 150,00 • 109.86 *
IR50 PA50SW306 AROCLOR-1260 510.000 UG/KG • 22.70

IR50 PA50SW306 PHENANTHRENE 681,520 UG/KG • 240.00

IR50 PA50SW306 PYRENE 1157.960 UG/KG • 668.00

IR50 PA50SW306 CARBON DISULFIDE 20,750 UG/KG

IR50 PA50SW306 TETRACHLOROETHENE 7,700 UG/KG
IR50 PA50SW306 TOTAL RECOVERABLE PETROLEUM HYDROCARBONS 150.000 MG/KG

IR50 PA50SW306 PH 8,400 PH >< ><

IRS0 PA50SW306 TPH-DIESEL 170,000 MG/KG

IR50 PA5OSW307 % SOLIDS 82.200 %
IR50 PA50SW307 MERCURY 0,200 MG/KG • 0,15 2.28

IR50 PA50SW307 ARSENIC 11,480 MG/KG • 8.20

IR50 PA50SW307 ALUMINUM 7616,900 MG/KG
IR50 PA50SW307 BARIUM 183.120 MG/KG 314.36

IR50 PA50SW307 BERYLLIUM 0,270 MG/KG 0,71

IR50 PASOSW307 CALCIUM 14521.300 MG/KG
IRS0 PA50SW307 CHROMIUM 111.940 MG/KG • 81.00

IR50 PA50SW307COBALT 16,130MG'KG

IR50 PA50SW307 COPPER 818,920 MG'KG • 34.00 • 124,31 *
IR50 PA,5OSW307 IRON 29340.800 MG'KG

IR50 PA50SW307 LEAD 268.580 MGKG • 46,70 • 8.99 *
IRS0 PA50SW307 MAGNESIUM 8399.650 MG'KG

IRS0 PA50SW307 MANGANESE 426.810 MG'KG

IR50 PA50SW307 MOLYBDENUM 103.380 MG'KG • 2.68
IR50 PA50SW307 NICKEL 406.960 MG'KG • 20.90

IR50 PA50SW307 POTASSIUM 746.450 MG 'KG

IRSO PA50SW307 SILVER 1.670 MGPKG • 1.00 • 1.43 *
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IRS0 PA50SW307 SODIUM 294.000 MG/KG

IR50 PASOSW307 VANADIUM 25.940 MG/KG 117.17
IR50 PA5OSW307 ZINC 531.610 MG/KG > 1,50,00 > 109.86 *

IR50 PA5OSW307 AROCLOR-1260 180.000 UG/KG > 22.70
IR50 PASOSW307 TETRACHLOROETHENE 25.220 UG/KG

IR50 PASOSW307 TOTAL RECOVERABLE PETROLEUM HYDROCARBONS 1000,000 MGIKG

IRS0 PASOSW307 PH 7.900 PH >< ><

IR50 PASOSW307 TPH-DIESEL 110,000 MG/KG
IR50 PA5OSW308 % SOLIDS 83.600 %

IR50 PASOSW308 MERCURY O.410 MG/KG > 0.15 2.28

IR50 PA5OSW308 ARSENIC 28.600 MG/KG • 8.20
IR50 PASOSW308 ALUMINUM 5903.620 MG/KG

IR50 PA5OSW308 ANTIMONY 3.530 MG/KG 9.05

IFLSO PA,5OSW308 BARIUM 136.580 MG/KG 314.36

IR50 PA50SW308 BERYLLIUM 0.160 MG/KG 0.71
IR50 PA5OSW308 CALCIUM 10372.700 MG/KG

IR50 PA5OSW308 CHROMIUM 100.870 MG/KG > 81.00
IR50 PA50SW308 COBALT 23.170 MG/KG

tR50 PA50SW308 COPPER 846.860 MG/KG • 34.00 • 124.31 *

IR50 PA50SW308 IRON 40461.100 MG/KG

IR50 PA50SW308 LEAD 497.590 MG/KG • 46.70 • 8.99 *
IR50 PA50SW308 MAGNESIUM 9319,740 MG/KG

IR50 PA50SW305 MANGANESE 357.730 MG/KG

IR50 PA50SW308 MOLYBDENUM 128.220 MG/KG • 2.68
IR50 PASOSW308 NICKEL 876.540 MG/KG • 20,90

IR50 PA5OSW308 POTASSIUM 929.560 MG/KG

IR50 PA50SW308 SILVER 1,150 MG/KG • 1,00 1,43
IR50 PA50SW308 SODIUM 1394,270 MG/KG

tR50 PA50SW308 VANADIUM 24.030 MG/KG 117.17

IR50 PA50SW308 ZINC 571.190 MG/KG • 150.00 • 109.86 *

IR50 PA50SW308 AROCLOR-1260 580.000 UG/KG • 22.70
IR50 PA50SW308 4-METHYL-2-PENTANONE 49.810 UG/KG

IR50 PA5OSW308 TRICHLOROETHENE 4,880 UG/KG

IR50 PA50SW308 TOTAL RECOVERABLE PETROLEUM HYDROCARBONS 2800.000 MG/KG

IR50 PA50SW308 PH 8.200 PH >< >,<
IR50 PA50SW308 TPH-DIESEL 970,000 MG/KG

IR50 PA50SW309%SOLIDS 50.800%

IR50 PA50SW309 MERCURY 0.500 MG/KG • 0.15 2.28'
IR50 PA5OSW309 ARSENIC 9.610 MG/KG • 8.20

IR50 PA50SW309 ALUMINUM 11087.200 MG/KG

IR50 PA50SW309 ANTIMONY 9.110 MG/KG • 9,05

IR50 PA5OSW309 BARIUM 625.780 MG/KG • 314.36

IR50 PA50SW309 BERYLLIUM 0.310 MG/KG 0.71
IR50 PA50SW309 CADMIUM 28.800 MG/KG • 1.20 • 3.t4 *

IR50 PA5OSW309 CALCIUM 5865.230 MG/KG

IR50 PA5OSW309 CHROMIUM 189.020 MG/KG • 81.00

IR50 PA50SW309 COBALT 52.680 MG/KG
IR50 PA50SW309 COPPER 553.160 MG/KG • 34.00 • 124.31 *
IRS0 PA50SW309 IRON 42583.400 MG/KG

IR50 PASOSW309 LEAD 812.820 MG/KG • 46,70 • 8,99 *

IR50 PA50SW309 MAGNESIUM 91429.700 MG/KG
IR50 PA50SW309 MANGANESE 412.100 MG/KG

IR50 PA50SW309 MOLYBDENUM 25.420 MG/KG >' 2.68

IR50 PASOSW309 NICKEL 869.470 MG/KG • 20.90
IR50 PA50SW309 POTASSIUM 2205.670 MG/KG

IR50 PA50SW309 SILVER 1.900 MG/KG > 1.00 • 1.43 *

IR50 PA5OSW309 SODIUM 7650,180 MG/KG

IR50 PA50SW309 VANADIUM 41,280 MG/KG 117.17

IR50 PA5OSW30g ZINC 1185,350 MG/KG • 150.00 • 109.86 *
IR50 PASOSW309 XYLENE (TOTAL) 1668,570 UG/KG

IR50 PA5OSW309 TOTAL RECOVERABLE PETROLEUM HYDROCARBONS 1800,000 MG/KG

IR50 PASOSW309 PH 7,700 PH >< ><
IRS0 PA50SW30g TPH-DIESEL 6300.000 MG/KG

IR50 PA5OSW30g TPH-GASOLINE 130,000 MG/KG
IR55 PA58SW06 MERCURY 0,210 MG/KG • 0.15 2.28

IR58 PA58SW06 ARSENIC 5.100 MG/KG 8.20

IR58 PA58SW06 ALUMINUM 7640.000 MG/KG
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IR58 PA58SW06 BARIUM 79.300 MG/KG 314.36

IP,58 PA58SW06 CADMIUM 2,200 MG/KG > 1.20 3.14
IR58 PA58SW06 CALCIUM 8230.O00 MG/KG

tR58 PA58SW06 CHROMIUM 114.000 MG/KG > 81.00
IR58 PA58SW06 COBALT 12,g00 MG/KG

IR58 PA58SW06 COPPER 219.000 MG/KG > 34.00 • 124.31 *
IR58 PA58SW06 IRON 37000.000 MG/KG

IR58 PA58SW06 LEAD 295.000 MG/KG • 46.70 • 8.g9 *

IR58 PA585W06 MAGNESIUM 13700,000 MG/KG
IR58 PA58SW06 MANGANESE 472.000 MG/KG

IR58 PAS8SW06 MOLYBDENUM 7,600 MG/KG • 2.68

IR58 PA58SW06 NICKEL 122.000 MG/KG • 20.90
IR58 PA58SW06 POTASSIUM 732.000 MG/KG

IR58 PA58SW06 SODIUM 727.000 MG/KG

IR56 PA58SW06 VANADIUM 32.000 MG/KG 117.17

IR58 PA58SW06 ZINC 610.000 MG/KG • 1,50.00 • 109.86 *
IR,58 PA58SW06 AROCLOR-1260 19000.000 UG/KG • 22.70

IR58 PA58SW06 PHENANTHRENE 1200.000 UG/KG • 240,00

IR58 PA58SW06 PHENOL 1100.000 UG/KG

IR58 PA58SW06 PYRENE 1100.000 UG/KG • 668.00

IR58 PA58SW06 1,2-DICHLOROETHENE (TOTAL) 360,000 UG/KG
IR58 PA58SW06 CHLOROBENZENE 240.000 UG/KG

IR58 PA58SW06 TOLUENE 7.000 UG/KG

IR58 PA58SW06 VINYL CHLORIDE 63,000 UG/KG

IR58 PA58SW06 XYLENE (TOTAL) 8,000 UG/KG
IR58 PA58SW06 PH 7,300 PH >< ><

IR58 PA58SW06 TOTAL OIL & GREASE 10000.000 MG/KG

IR58 PA58SW06 TPH-EXTRACTABLE UNKNOWN HYDROCARBON 3900.000 MG/KG

IR58 PA58SW06 TPH-PURGEABLE UNKNOWN HYDROCARBON 3,100 MG/KG
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IR33 PA33SW12 % SOLIDS 84.900 %

IR33 PA33SW12 MERCURY 0.230 MG/KG > 0.15 2.28
IR33 PA33SW12 ARSENIC 3.800 MG FKG 8.20
IR,33 PA33SW12 ALUMINUM 5884.010 MG'KG

IR33 PA33SW12 ANTIMONY 14.770 MGrKG > 9.05
IR33 PA33SW12 BARIUM 1008.420 MGrKG > 314.36

IR33 PA33SW12 BERYLLIUM 0.190 MG'KG 0.71

IR33 PA33SW12 CADMIUM 11.900 MG'KG > 1.20 > 3.14 *
iR33 PA33SW12 CALCIUM 7049.230 MG 'KG

IR33 PA33SW12 CHROMIUM 114.690 MGrKG > 81.00

IR33 PA33SW12 COBALT 14.340MGKG

IF:B3 PA33SW12 COPPER 746.170 MG'KG • 34.00 > 124.31 *
IR33 PA33SW12 IRON 34155.600 MG'KG

IR33 PA33SW12 LEAD 1789.730 MGKG • 46.70 • 8.99 *
tR33 PA33SW12 MAGNESIUM 9840.750 MGKG

IR33 PA33SW12 MANGANESE 397.570 MG'KG

IR33 PA33SW12 MOLYBDENUM 71.190 MG*KG • 2.68
IR33 PA33SW12 NICKEL 128.970 MG/KG • 20.90

IR33 PA33SW12 POTASSIUM 508.820 MG/KG

IR33 PA33SW12 SILVER 6.440 MG/KG • 1.00 • 1.43 *
IR33 PA33SW12 SODIUM 666.980 MG/KG

IR33 PA33SWl 2 VANADIUM 21.180 MG/KG 117.17

IR33 PA33SW12 ZINC 936.780 MG/KG • 150.00 • 109.86 *
IR33 PA33SW12 AROCLOR-1260 380.000 UG/KG • 22.70

IR33 PA33SW12 TOTAL OtL & GREASE 10000.000 MG/KG
IR33 PA33SW12 TPH-DIESEL 1400.000 MG/KG

IR33 PA33SW12 TPH-GASOLINE 9900.000 MG/KG
IR33 PA33SW14 % SOLIDS 60.200 %

IR33 PA33SW14 MERCURY 1.990 MG/KG • 0.15 2.28
IR33 PA33SW14 ARSENIC 6.140 MG/KG 8.20

IR33 PA33SWI 4 ALUMINUM 10201.000 MG/KG

IR33 PA33SWI 4 ANTIMONY 18.200 MG/KG • 9.05
IR33 PA33SW14 BARtUM 1084.170 MG/KG • 314.36

IR33 PA33SW14 BERYLLIUM 0.370 MG/KG 0.71

IR33 PA33SW14 CADMIUM 4.550 MG/KG • 1.20 • 3.14 *
IR33 PA33SWl 4 CALCIUM 11235.100 MG/KG

IR33 PA33SW14 CHROMIUM 243.580 MG/KG • 81.00

IR33 PA33SW14 COBALT 15.220 MG/KG

IR33 PA33SW14 COPPER 828.930 MG/KG • 34.00 • 124.31 *

IP,33 PA33SW14 IRON 37409.700 MG/KG

IR33 PA33SW14 LEAD 2049.790 MG/KG • 46.70 • 8.99 *

IR33 PA33SW14 MAGNESIUM 12872.100 MG/KG
IR33 PA33SW14 MANGANESE 515.250 MG/KG

IR33 PA33SW14 MOLYBDENUM 8.110 MG/KG • 2.68

IR33 PA33SW14 NICKEL 129.580 MG/KG > 20.90
IR33 PA33SW14 POTASSIUM 1030.930 MG/KG

IR33 PA33SW14 SODIUM 342.800 MG/KG

IR33 PA33SW14 VANADIUM 43.570 MG/KG 117.17

iR33 PA33SW14 ZINC 1809.660 MG/KG • 150.00 • 109.86 *
IR33 PA33SW14 AROCLOR.-1260 1400.000 UG/KG • 22.70

IR33 PA33SW14 TETRACHLOROETHENE 61.700 UG/KG
IR33 PA33SW14 TOTAL OtL & GREASE 25000.000 MG/KG

IR33 PA33SW14 TPH-DIESEL 1200.000 MG/KG

IR33 PA33SWl 4 TPH-GASOLINE 9.400 MG/KG

IR34 PA34SW07 ARSENIC 23.800 MG/KG • 8.20

IR34 PA34SW07 LEAD 741.000 MG/KG • 46.70 • 8.g9 -*
IR34 PA34SW07 ALUMINUM 10000.000 MG/KG

IR34 PA34SW07 ANTIMONY 33.200 MG/KG • 9.05

IR34 PA34SW07 BARIUM 361.000 MG/KG • 314.36

11=,34 PA34SW07 CADMIUM 9.600 MG/KG • 1.20 • 3.14 *
IR34 PA34SW07 CALCIUM 13500.000 MG/KG

IR34 PA34SW07 CHROMIUM 479.000 MG/KG • 81.00
IR34 PA34SW07 COBALT 34.800 MG/KG

IR34 PA34SW07 COPPER 2190.000 MG/KG • 34.00 • 124.31 *
IR34 PA34SW07 IRON 48000.000 MG/KG

IR34 PA34SW07 MAGNESIUM 7010.000 MG/KG
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IR34 PA34SW07 MANGANESE 601.000 MG/KG

IR34 PA34SW07 MOLYBDENUM 233.000 MG/KG > 2.68

IR34 PA34SW07 NICKEL 335.000 MG/KG > 20.90
IR34 PA34SW07 MERCURY 864.000 MG/KG > 0.15 > 2,28 *

IR34 PA34SW07 SILVER 2,000 MG/KG > 1.00 > 1,43 *
IR34 PA34SW07 SODIUM 1730.000 MG/KG

IR34 PA34SW07 VANADIUM 44.100 MG/KG 117.17

IFI34 PA34SW07 ZINC 1650.000 MG/rKG > 150.00 > 109,86 *

IR34 PA34SW07 4,4'-DDD 350,000 UG/KG

IR34 PA34SW07 4,4'-DDE 610.000 UG/KG > 2,20
11::134 PA34SW07 AROCLOR-1254 4900.000 UG/KG > 22.70
IR34 PA34SW07 DIELDRIN 140.000 UG/KG

IR34 PA34SW07 ENDOSULFAN II 72.000 UG/KG

IR34 PA34SW07 GAMMA-CHLORDANE 31.000 UG/KG
IR34 PA34SW07 4-METHYLPHENOL 2400,000 UG/KG

IR34 PA34SW07 BENZO(A)ANTHRACENE 4300.000 UG/KG > 261.00

IR34 PA34SW07 BENZO(B)FLUORANTHENE 3200.000 UG/KG
IR34 PA34SW07 BENZO(K)FLUORANTHENE 2800.000 UG/KG
IR34 PA34SW07 CARBAZOLE t600.000 UG/KG

IR34 PA34SW07 CHRYSENE 6200.000 UG/KG > 384.00

IR34 PA34SW07 DIBENZOFURAN 760.000 UG/KG
IR34 PA34SW07 FLUORANTHENE 18000.000 UG/KG • 600.00

IR34 PA34SW07 FLUORENE 2100.000 UG/KG • 19.00

IR34 PA34SW07 INDENO(I,2,3-CD) PYRENE 2100.000 UG/KG
IR34 PA34SW07 NAPHTHALENE 1300.000 UG/KG • 160.00

IR34 PA34SW07 PENTACHLOROPHENOL 5000.000 UG/KG
IR34 PA34SW07 PHENANTHRENE 12000.000 UG/KG • 240.00

IR34 PA34SW07 PYRENE 10000.000 UG/KG • 668.00

IR34 PA34SW07 I,I,I-TRICHLOROETHANE 7400.000 UG/KG
IR34 PA34SW07 1,1,2-TRICHLOROETHANE 110.000 UG/KG

IR34 PA34SW07 1,1-DICHLOROETHANE 3000.000 UG/KG

IR34 PA34SW07 1,1-DICHLOROETHENE 2300.000 UG/KG
IR34 PA34SW07 1,2-DICHLOROETHANE 140.000 UG/KG

IR34 PA34SW07 1,2-DtCHLOROETHENE (TOTAL) 13000.000 UG/KG
IR34 PA34SW07 BENZENE 44.000 UG/KG

IR34 PA34SW07 CARBON DISULFIDE 86.000 UG/KG

IR34 PA34SW07 CHLOROBENZENE 87.000 UG/KG
IP,34 PA34SW07 CHLOROETHANE 3,4.000 UG/KG

IR34 PA34SW07 CHLOROFORM 180.000 UGIKG

IR34 PA34SW07 ETHYLBENZENE 2400.000 UG/KG
IR34 PA34SW07 TETRACHLOROETHENE 110.000 UG/KG

IR.34 PA34SW07 TRICHLOROETHENE 17000,000 UG/KG

tR34 PA34SW07 VINYL CHLORIDE 42.000 UG/KG

IR34 PA34SW07 XYLENE (TOTAL) 5000.000 UG/KG
IR34 PA34SW07 TOTAL OIL & GREASE 27000.000 MG/KG

IR34 PA34SW07 TPH-EXTRACTABLE UNKNOWN HYDROCARBON 15000000.000 UG/KG
IR34 PA34SW07 ETHYLBENZENE 1400.000 UG/KG

IR34 PA34SW07 TOLUENE 21000.000 UG/KG

IR34 PA34SW07 TPH-GASOLINE 94000.000 UG/KG

IR34 PA34SW07 XYLENE (TOTAL) 4900.000 UG/KG
IR34 PA34SW10 MERCURY 0.180 MG/KG • 0,15 2,28

IR34 PA34SW10 ARSENIC 10.400 MG/KG • 8.20

IR34 PA34SW10 LEAD 1840.000 MG/KG > 46.70 • 8.99 *

IR34 PA34SW10 ALUMINUM 9120,000 MG/KG
IR34 PA34SWlO ANTIMONY 18.400 MG/KG > g.05

IR34 PA34SWlO BARIUM 148.000 MG/KG 314.36

IR34 PA34SW10 CALCIUM 11600.000 MG/KG

IR34 PA34SWI0 CHROMIUM 87,700 MG/KG • 81.00
IR34 PA34SW10 COBALT 12,900 MG/KG

IR34 PA34SW10 COPPER 421.000 MG/KG • 34.00 > 124.31 *

IR34 PA34SW10 IRON 26200,000 MG/KG
IR34 PA34SW10 MAGNESIUM 6370,000 MG/KG

IR34 PA34SW10 MANGANESE 547.000 MG/KG

IR34 PA34SWI0 MOLYBDENUM 106,000 MG/KG • 2.68
IR34 PA34SW10 NICKEL 72.300 MG/KG • 20.90

tR34 PA34SW10 POTASSIUM 702,000 MG/KG

page 16



NAVAL STATION TREASURE ISLAND HUNTER'S POINT ANNEX
STORM DRAIN SEDIMENT SAMPLING ANALYSES

_CELD

_TION COUNT 37

ERL AND

SITE STATION ANALYTE VALUE UNITS > ERL > BACKGROUND BACKGROUND

IR34 PA34SW10 SODIUM 583.000 MG/KG
IR34 PA34SW10 VANADIUM 33.600 MG/KG 117.17

IP,34 PA34SW10 ZINC 484.000 MG/KG > 150.00 > 109.86 *

IR34 PA34SWI0 4,4'-DDD 9.100 UG/KG

IR34 PA34SWI0 4,4'-DDE 5.000 UG/KG > 2.20
IR34 PA34SW10 4,4'-DDT 5.800 UG/KG > 1.58
IR34 PA34SWI0 ALPHA-CHLORDANE 8.500 UG/KG

IR34 PA34SW10 AROCLOR-1254 480.000 UG/KG • 22.70

IR34 PA34SWI0 DIELDRIN 17.000 UG/KG

IR34 PA34SW10 ENDRIN 27.000 UG/KG

IR34 PA34SW10 GAMMA-CHLORDANE 2.600 UG/KG
IP.34 PA34SW10 2-METHYLNAPHTHALENE 350.000 UGtKG • 70.00

IR34 PA34SW10 FLUORANTHENE 970.000 UG/KG • 600.00

IR34 PA34SW10 PHENANTHRENE 1800.000 UG/KG > 240.00

IP,34 PA34SW10 PYRENE 810.000 UG/KG > 668.00

IR.34 PA34BW10 BENZENE 4.000 UG/KG

IR34 PA34SW10 CARBON DISULFIDE 6.000 UG/KG
IR34 PA34SW10 ETHYLBENZENE 470.000 UG/KG

IR34 PA34SWI0 TOLUENE 8.000 UG/KG

IR34 PA34SWI0 XYLENE (TOTAL) 540.000 UG/KG
IR34 PA34SW10 TOTAL OIL & GREASE 6600.000 MG/KG

IR34 PA34SW10 TPH-DIESEL 440000.000 UG/KG

IR34 PA34SW10 TPH-EXTRACTABLE UNKNOWN HYDROCARBON 1200000.000 UG/KG
IR34 PA34SW10 ETHYLBENZENE 1100.000 UG/KG

IR34 PA34SW10 TOLUENE 11.000 UG/KG

IR34 PA34SWI0 TPH-PURGEABLE UNKNOWN HYDROCARBON 28000.000 UG/KG

IR34 PA34SW10 XYLENE (TOTAL) 1500.000 UG/KG
IR34 PA34SW12 MERCURY 0.280 MG/KG • 0.15 2.28

IR34 PA34SW12 ARSENIC 4.500 MG/KG 8.20

IR34 PA34SW12 LEAD 65.300 MG/KG • 46.70 • 8.99 *
IR34 PA34SW12 ALUMINUM 7030.000 MG/KG

IR34 PA34SW12 BARIUM 111.000 MG/KG 314.36

IR34 PA34SWl 2 CALCIUM 68200.000 MG/KG

IR34 PA34SW12 CHROMIUM 77.600 MG/KG 81.00
IR34 PA34SW12 COBALT 49.100 MG/KG

IR34 PA34SW12 COPPER 193.000 MG/KG • 34.00 • 124.31 *

IP,34 PA34SW12 IRON 17100.000 MG/KG
IR34 PA34SW12 MAGNESIUM 6450.000 MG/KG

IR34 PA34SW12 MANGANESE 336.000 MG/KG

IR34 PA34SW12 NICKEL 82.100 MG/KG • 20.90
IR34 PA34SW12 POTASSIUM 599.000 MG/KG

IR34 PA34SW12 SILVER 0,980 MG/KG 1.00 1.43

IR34 PA34SW12 VANADIUM 19.500 MG/KG 117.17

IR34 PA34SW12 ZINC 1010.000 MG/KG • 150.00 • 109.86 *

IR34 PA34SW12 4.4'-DDD 12.000 UG/KG

IR34 PA34SW12 4.4'-DDE 14.000 UG/KG > 2.20
11:>,34 PA34SWl 2 ALPHA-CHLORDANE 12.000 UG/KG

IR34 PA34SW12 AROCLOR-1254 480.000 UG/KG • 22.70

IR34 PA34SW12 DELTA-BHC 4.400 UG/KG
IR34 PA34SW12 DIELDRIN 10.000 UG/KG

IR34 PA34SW12 ENDOSULFAN II 20.000 UG/KG

IR34 PA34SW12 GAMMA-CHLORDANE 5.500 UG/KG
IR34 PA34SWl 2 2-METHYLNAPHTHALENE 46.000 UG/KG 70.00

IR34 PA34SW12 2-METHYLPHENOL 440.000 UG/KG

IR34 PA34SW12 FLUORANTHENE 690.000 UG/KG • 600.00
IR34 PA34SW12 PENTACHLOROPHENOL 620.000 UG/KG

IR34 PA34SW12 PHENANTHRENE 440.000 UG/KG • 240.00

IR34 PA34SW12 PHENOL 640.000 UG/KG
IR34 PA34SW12 PYRENE 570.000 UG/KG 668.00

IR34 PA34SW12 CARBON DISULFIDE 1.000 UG/KG

IR34 PA34SW12 CHLOROETHANE 5.000 UG/KG
IR34 PA34SW12 ETHYLBENZENE 22.000 UG/KG

IR34 PA34SW12 TOLUENE 2.000 UG/KG

IR34 PA34SW12 XYLENE (TOTAL) 6.000 UG/KG
IR34 PA34SW12 TOTAL OIL & GREASE 1100.000 MG/KG

IR34 PA34SW12 TPH-EXTRACTABLE UNKNOWN HYDROCARBON 260000.000 UG/KG

page 17



NAVAL STATION TREASURE ISLAND HUNTER'S POINT ANNEX

STORM DRAIN SEDIMENT SAMPLING ANALYSES

PARCEL D
STATION COUNT 37

ERL AND

SITE STATION ANALYTE VALUE UNITS • ERL > BACKGROUND BACKGROUND

IR34 PA34SW12 BENZOIC ACID 190.000 UG/KG

tP,34 PA34SW12 TOLUENE 12.000 UG/KG

IR34 PA34SW12 TPH-GASOLINE 710.000 UG/KG

IR34 PA34SWl 2 XYLENE (TOTAL) 59.000 UG/KG
IR37 PA37SW01 MERCURY 0.230 MGIKG > 0.t5 2.28
IR37 PM7SW01 ARSENIC 5.800 MG/KG 8.20

IR37 PA37SW01 ALUMINUM g120.000 MG/KG

IFL37 PA37SW01 BARIUM 275.000 MG/KG 314.36
IR37 PA37SW01 CADMIUM 3.200 MG/KG • 1.20 > 3.14 *

IR37 PA37SW01 CALCIUM 9340.000 MG/KG

IR37 PA37SW01 CHROMIUM 188.000 MG/KG • 81.00
IR37 PA37SW01 COBALT 17.500 MG/KG

IR37 PA37SW01 COPPER 342.000 MG/KG > 34.00 > 124.31 *

IR37 PA37SW01 IRON 25700.000 MG/KG
IR37 PA37SW01 MAGNESIUM 21700.000 MG/KG

IR37 PA37SW01 MANGANESE 589.000 MG/KG

IR37 PA37SW01 MOLYBDENUM 2.700 MG/KG • 2.68
IR37 PA37SW01 NICKEL 226.000 MG/KG • 20.90

IR37 PA37SW01 POTASSIUM 734.000 MG/KG

IR37 PA37SW01 SODIUM 414.000 MG/KG
IR37 PA37SW01 VANADIUM 40.700 MG/KG 117.17

IR37 PA37SW01 ZINC 727.000 MG/KG • 150.00 • 109.86 *

IR37 PA37SW01 4,4'-DDD 25.000 UG/KG

IR37 PA37SW01 4,4'-DDE 28.000 UG/KG • 2.20
IR37 PA37SW01 AROCLOR-1260 3100.000 UG/KG • 22.70

IR37 PA37SW01 DIELDRIN 34.000 UG/KG

IR37 PA37SW01 ENDOSULFAN II 110.000 UG/KG
IR37 PA37SW01 ENDRIN ALDEHYDE 83.000 UG/KG

IR37 PA37SW01 GAMMA-CHLORDANE 6.500 UG/KG

IR37 PA37SW01 BENZO(A)ANTHRACENE 510.000 UG/KG • 261.00

IR37 PA37SW01 BIS (2-ETHYLH EXYL) PHTHALATE 4100.000 UG/KG
IR37 PA37SW01 BUTYLBENZYLPHTHALATE 360.000 UG/KG
IR37 PA37SW01 CHRYSENE 670.000 UG/KG • 384.00

IR37 PA37SW01 DI-N-BUTYLPHTHALATE 410.000 UG/KG

IR37 PA37SW01 . FLUORANTHENE 1000.000 UG/KG • 600.00

IR37 PA37SW01 PHENANTHRENE 700.000 UG/KG • 240.00

IR37 PA37SW01 PYRENE 1100.000 UG/KG • 668.00
IR37 PA37SW01 TOTAL OIL & GREASE 1600.000 MG/KG

IR37 PA37SW01 TPH-MOTOR OIL 330000.000 UG/KG

IR37 PA37SW01 ETHYLBENZENE 3.000 UG/KG
IR37 PA37SW01 TPH-PURGEABLE UNKNOWN HYDROCARBON 1300.000 UG/KG

IR37 PA37SW01 XYLENE (TOTAL) 21.000 UG/KG
IR37 PA37SW05 MERCURY 4.600 MG/KG • 0,15 > 2.28 *
IR37 PA37SW05 ARSENIC 9.300 MG/KG • 8.20

IR37 PA37SW05 LEAD 4120.000 MG/KG • 46.70 • 8.99 *

IR37 PA37SW05 SELENIUM 30,300 MG/KG • 1.95
IR37 PA37SW05 ALUMINUM 5630.000 MG/KG

IR37 PA37SW05 BARIUM 609,000 MG/KG • 314.36

IR37 PA37SW05 CADMIUM 27.300 MG/KG • 1,20 • 3.14 *
IR37 PA37SW05 CALCIUM 6160.000 MG/KG

IR37 PA37SW05 CHROMIUM 426,000 MG/KG • 81.00

IR37 PA37SW05 COBALT 14.200 MG/KG
IR37 PA37SW05 COPPER 1430,000 MG/KG • 34.00 • 124.31 *

IR37 PA37SW05 IRON 42300.000 MG/KG

IR37 PA37SW05 MAGNESIUM 5850.000 MG/KG
IR37 PA37SW05 MANGANESE 446.000 MG/KG

IR37 PA37SW05 MOLYBDENUM 16,700 MG/KG • 2.68

IR37 PA37SW05 NICKEL 239.000 MG/KG • 20.90
IR37 PA37SW05 POTASSIUM 405.000 MG/KG

IR37 PA37SW05 SILVER 4.900 MG/KG • 1.00 • 1.43 '=

IR37 PA37SW05 SODIUM 468.000 MG/KG

IR37 PA37SW05 VANADIUM 30,800 MG/KG 117.17

IR37 PA37SW05 ZINC 5960.000 MG/KG • 150.00 • 109,86 *
tR37 PA37SW05 AROCLOR-1260 3900000.000 UG/KG • 22.70

IR37 PA37SW05 DIELDRIN 20000.000 UG/KG

IR.37 PA37SW05 ENDOSULFAN II 140000.000 UG/KG
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IR37 PA37SW05 ENDRIN ALDEHYDE 61000.000 UG/KG

IR37 PA37SW05 ENDRIN KETONE 4800.000 UG/KG
IR37 PA37SW05 GAMMA-CHLORDANE 2500.000 UG/KG

IR37 PA37SW05 1,2,4-TRICHLOROBENZENE t2000.000 UG/KG

IR37 PA37SW05 1,2-DICHLOROBENZENE 95000.000 UG/KG
IR37 PA37SW05 1.3-DICHLOROBENZENE 320000.000 UG/KG

IR37 PA37SW05 1.4-DICHLOROBENZENE 1400000.000 UG/KG

IR37 PA37SW05 2-METHYLNAPHTHALENE 27000.000 UG/KG • 70.00

IR37 PA37SW05 BIS(2-ETHYLH EXYL) PHTHALATE 240000.000 UG/KG
IR37 PA37SW05 BUTYLBENZYLPHTHALATE 330000.000 UG/KG

IR37 PA37SW05 DI-N-BUTYLPHTHALATE 48000.000 UG/KG
IR37 PA37SW05 DI-N-OCTYLPHTHALATE 45000.000 UG/KG

IR37 PA37SW05 FLUORANTHENE 4600.000 UG/KG • 600.00

IR37 PA37SW05 NAPHTHALENE 28000.000 UG/KG • 160.00

11:137 PA37SW05 PHENANTHRENE 6600.000 UG/KG • 240.00

IR37 PA37SW05 PYRENE 24000.000 UG/KG • 668.00
IR37 PA37SW05 ACETONE 360000.000 UG/KG

IR37 PA37SW05 CHLOROBENZENE 5300000.000 UG/KG

IR37 PA37SW05 ETHYLBENZENE 130000.000 UG/KG

tR37 PA37SW05 METHYLENE CHLORIDE 34000.000 UG/KG
IR37 PA37SW05 TOLUENE 68000.000 UG/KG

IR37 PA37SW05 XYLENE (TOTAL) 110000.000 UG/KG
IR37 PA37SW05 TOTAL OIL & GREASE 39000.000 MG/KG
IR37 PA37SW05 TPH-KEROSENE 2200000.000 UG/KG

IR37 PA37SW05 TPH-MOTOR OIL 38000000.000 UG/KG

IR37 PA37SW05 BENZENE 2200.000 UG/KG

IR37 PA37SW05 TOLUENE 3200.000 UG/KG
IR37 PA37SW05 TPH-GASOLINE 110000.000 UG/KG

tR37 PA37SW05 TPH-PURGEABLE UNKNOWN HYDROCARBON 320000.000 UG/KG

IR37 PA37SW05 XYLENE (TOTAL) 5100.000 UG/KG

PA44 PA44SW02 MERCURY 0.130 MG/KG 0.15 2.28
PA44 PA44SW02 ARSENIC 6.800 MG/KG 8.20

PA44 PA44SW02 ALUMINUM 5060.000 MG/KG

PA44 PA44SW02 BARIUM 145.000 MG/KG 314.36
PA44 PA44SW02 CADMIUM 2.300 MG/KG • 1.20 3.14

PA44 PA44SW02 CALCIUM 4460.000 MG/KG
PA44 PA44SW02 CHROMIUM 278.000 MG/KG • 81.00

PA44 PA44SW02 COBALT 12.700 MG/KG

PA44 PA44SW02 COPPER 668.000 MG/KG • 34.00 • 124.31 *

PA44 PA44SW02 IRON 54800.000 MG/KG
PA44 PA44SW02 LEAD 642.000 MG/KG • 46.70 • 8.99 *

PA44 PA44SW02 MAGNESIUM 9420.000 MG/KG

PA44 PA44SW02 MANGANESE 427.000 MG/KG
PA44 PA44SW02 MOLYBDENUM 55.300 MG/KG • 2.68

PA44 PA44SW02 NICKEL 174.000 MG/KG • 20.90

PA44 PA44SW02 SODIUM 487.000 MG/KG

PA44 PA44SW02 VANADIUM 18.900 MG/KG 117.17
PA44 PA44SW02 ZINC 1560.000 MG/KG • 150.00 • 109.86 *

PA44 PA44SW02 AROCLOR-1242 160.000 UG/KG • 22.70

PA44 PA44SW02 AROCLOR-1254 45.000 UG/KG • 22.70

PA44 PA44SW02 AROCLOR-1260 93.000 UG/KG • 22.70
PA44 PA44SW02 PH 7.200 PH >< ><

PA44 PA44SW02 TOTAL OIL & GREASE 9000.000 MG/KG

PA44 PA44SW02 TPH-EXTRACTABLE UNKNOWN HYDROCARBON 1600.000 MG/KG

PA44 PA44SW02 TPH-PURGEABLE UNKNOWN HYDROCARBON 4.000 MG/KG
PA44 PA44SW03 MERCURY 0.080 MG/KG 0.15 2.28

PA44 PA44SW03 ARSENIC 26.500 MG/KG • 8.20

PA44 PA44SW03 ALUMINUM 3180.000 MG/KG
PA44 PA44SW03 BARIUM 194.000 MG/KG 314.36

PA44 PA44SW03 CADMIUM 1.500 MG/KG • 1.20 3.14

PA44 PA44SW03 CALCIUM 56700000 MG/KG

PA44 PA44SW03 CHROMIUM 144.000 MG/KG • 81.00
PA44 PA44SW03 COBALT 13.800 MG/KG

PA44 PA44SW03 COPPER 585.000 MG/KG • 34.00 • 124.31 *

PA44 PA44SW03 IRON 41800.000 MG/KG

PA44 PA44SW03 LEAD 726.000 MG/KG • 48.70 • 8.9g *
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PA44 PA44SW03 MAGNESIUM 7650.000 MG/KG

PA44 PA44SW03 MANGANESE 394,000 MGIKG

PA44 PA44SW03 MOLYBDENUM 125.000 MG/KG • 2.68
PA44 PA44SW03 NICKEL 61.700 MG/KG • 20.90

PA44 PA44SW03 SODIUM 251.000 MG/KG

PA44 PA44SW03 VANADIUM 13.900 MG/KG 117.17

PA44 PA44SW03 ZINC 1330.000 MG/KG • 150.00 • 109.86 *

PA44 PA44SW03 AROCLOR*1254 84.000 UG/KG • 22.70
PA44 PA44SW03 AROCLOR-1260 210.000 UG/KG • 22.70

PA44 PA44SW03 ACENAPHTHENE 120.000 UG/KG • 16.00

PA44 PA44SW03 ANTHRACENE 180.000 UG/KG • 85.30

PA44 PA44SW03 BENZO(A)ANTHRACENE 680.000 UG/KG • 261.00

PA44 PA44SW03 BENZO(A)PYRENE 520.000 UG/KG • 430.00
PA44 PA44SW03 BENZO(B)FLUORANTHENE 1100.000 UG/KG

PA44 PA44SW03 BENZO(G,H,I)PERYLENE 4gO.O00 UG/KG
PA44 PA44SW03 BENZO(K)FLUORANTHENE 310.000 UGIKG

PA44 PA44SW03 CARBAZOLE 210.000 UG/KG
PA44 PA44SW03 CHRYSENE 660,000 UGIKG • 384.00

PA44 PA44SW03 FLUORANTHENE 1500,000 UG/KG > 600.00

PA44 PA44SW03 FLUORENE 100.000 UG/KG • 19.00
PA44 PA44SW03 PHENANTHRENE 840.000 UG/KG • 240,00

PA44 PA44SW03 PYRENE 1100.000 UG/KG • 668.00
PA44 PA44SW03 PH 8.300 PH >< ><

PA44 PA44SW03 TPH-EXTRACTABLE UNKNOWN HYDROCARBON 56.000 MG/KG
IR50 PASOCB.400 MERCURY 22.000 MG/KG > 0.15 • 2.28 *

IR50 PA50CB400 ARSENIC 38.200 MG/KG • 8.20
IRSO PASOCB400 ALUMINUM 15500.000 MG/KG

IR50 PASOCB400 ANTIMONY 119.000 MG/KG • 9.05

IR50 PA50CB400 BARIUM 329.000 MG/KG • 314.36

IR50 PA50CB400 BERYLLIUM 0.360 MG/KG 0.71

IR50 PA50CB400 CALCIUM 30100,000 MG/KG -
IR50 PA50CB400 CHROMIUM 281.000 MG/KG > 81.00

IR50 PA50CEN00 COPPER 1710.000 MG/KG • 34.00 • 124.31 *

IR50 ' PA50CB400 IRON 63400.000 MG/KG
IR50 PASOCB400 LEAD 764.000 MG/KG • 46.70 • 8.99 *

IR50 PA50CB400 MAGNESIUM 12900.000 MG/KG

IR50 PA50CB400 MANGANESE 808.000 MG/KG

IR50 PA50CB400 MOLYBDENUM 170.000 MG/KG • 2.68

IR50 PA50CB400 NICKEL 531.000 MG/KG • 20.90
IR50 PA5OCB400 POTASSIUM 1910.000 MG/KG

fR50 PA50CB400 SILVER 1.600 MG/KG • 1.00 • 1.43 *

IR.50 PA5OCB400 SODIUM 3750.000 MG/KG

IR50 PA50CB400 VANADIUM 573.000 MG/KG • 117.17
JR50 PA5OCB400 ZINC 1860.000 MG/KG • 150.00 • 109.86 *

IR50 PA5OCB400 AROCLOR-1242 64.000 UG/KG • 22.70

IR50 PA5OCB400 AROCLOR-1254 140.000 UG/KG • 22.70
IR50 PA5OCB400 AROCLOR-1260 130.000 UG/KG • 22.70

IR50 PASOCB400 ANTHRACENE 400.000 UG/KG • 85.30

IR50 PA50CB400 BENZO(A)ANTHRACENE 4600.000 UG/KG • 261.00
IR50 PA50CB400 BENZO(A)PYRENE 3200.000 UG/KG • 430.00

IRS0 PA5OCB400 BENZO(B)FLUORANTHENE 5700.000 UG/KG

IR50 PA5OCB400 BENZO(G,H,I)PERYLENE 1100.000 UG/KG

IR.50 PA5OCB400 BENZO(K) FLUORANTHENE 1200.000 UG/KG
IR50 PA5OCB400 BIS (2-ETHYLHEXYL) PHTHALATE 35000.000 UG/KG

IRS0 PA50CB400 BUTYLBENZYLPHTHALATE 26000.000 UG/KG
IR50 PA5OCB400 CHRYSENE 2900.000 UG/KG • 384.00

IR50 PA5OCB400 DI-N-BUTYLPHTHALATE 900.000 UG/KG

IR50 PA5OCB400 FLUORANTHENE 4700.000 UG/KG • 600.00

IR50 PA5OCB4OO INDENO(1,2,3-CD) PYRENE 1600.000 UG/KG
IR50 PA.5OCB4OO PHENANTHRENE 700.000 UG/KG • 240.00

IR50 PASOCB400 PYRENE 5300,000 UG/KG • 668.00

IR50 PA5OCB400 TOTAL RECOVERABLE PETROLEUM HYDROCARBONS 3800.000 MG/KG
IR50 PA50C B400 PH 7.600 PH >< ><

IR50 PA50CB400 TPH-EXTRACTABLE UNKNOWN HYDROCARBON 1000.000 MG/KG

IRSO PA5OCB401 MERCURY 0.300 MG/KG • 0.15 2.28

IR50 PA50CB401 ARSENIC 6.100 MG/KG 8.20
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IR50 PA50CB401 ALUMINUM 15000.000 MG/KG

IP,50 PA50CB401 BARIUM 837.000 MG/KG • 314.36

IRS0 PA5OCB401 CALCIUM 20300.000 MG/KG
IR50 PA5OCB401 CHROMIUM 125.000 MG/KG • 81.00

IRS0 PASOCB401 COPPER 512.000 MG/KG • 34.00 > 124.31 *
IR50 PA5OCB401 IRON 40800.000 MG/KG

IR50 PASOCB401 LEAD 518.000 MG/KG • 46.70 > 8.99 *

IRS0 PASOCB401 MAGNESIUM 12700.000 MG/KG
IRS0 PASOCB401 MANGANESE 650.000 MG/KG

IRSO PASOCB401 MOLYBDENUM 13.700 MG/KG • 2.68
tR50 PASOCB401 NICKEL 121.000 MG/KG • 20.90

IRSO PA5OCB401 POTASSIUM 1240.000 MG/KG

IRS0 PA5OCB401 SILVER 0.810 MG/KG 1.00 1.43

IR50 PASOCB,401 SODIUM 1000.000 MG/KG
IR50 PA50CB401 VANADIUM 63.500 MG/KG 117.17

IR50 PA5OCB401 ZINC 611.000 MG/KG > 150.00 • 109.86 *

IR50 PA50CB401 AROCLOR-1242 39.000 UG/KG • 22.70

IR50 PA50CB401 AROCLOR-1254 47.000 UG/KG • 22.70

IR50 PA50CB401 AROCLOR-1260 78.000 UG/KG • 22.70
IR.50 PA5OCB401 ANTHRACENE 170.000 UG/KG • 85.30

IR50 PA50CB401 BENZO(A)ANTHRACENE 850.000 UG/KG • 261.00

IR50 PA50CB401 BENZO(A)PYRENE 390.000 UG/KG 430.00

IR50 PA50CB401 BENZO(B) FLUORANTHENE 970.000 UG/KG
IR50 PA50CB401 BENZO(G,H,I)PERYLENE 190.000 UG/KG

IF:LSO PA50CB401 BIS (2-ETHYLH EXYL) PHTHALATE 14000.000 UG/KG
IR50 PA50CB401 BUTYLBENZYLPHTHALATE 260.000 UG/KG

IR50 PA50CB401 CHRYSENE 650.000 UG/KG > 384.00

IR50 PA5OCB401 FLUORANTHENE 1800.000 UG/KG • 600.00

IR50 PA50CB401 INDENO(1,2,3-CD) PYRENE 240.000 UG/KG
IR50 PA50CB401 PHENANTHRENE 740.000 UG/KG • 240.00

IR50 PASOCB401 PYRENE 1500.000 UG/KG • 668,00

IR50 PA50CB401 TOTAL RECOVERABLE PETROLEUM HYDROCARBONS 1600.000 MG/KG
IR50 PA50CB401 PH 8.500 PH >< ><

IR50 PA50CB401 TPH-EXTRACTABLE UNKNOWN HYDROCARBON 1800.000 MG/KG
IR50 PA50CB402 LEAD 45.300 MG/KG 46.70 • 8.99

IR50 PA50CB402 ALUMINUM 573.000 MG/KG

IR50 PA5OCB402 BARIUM 257.000 MG/KG 314.36

IR50 PA50CB402 CALCIUM 1300.000 MG/KG
IR50 PASOCB402 CHROMIUM 7.400 MG/KG 81.00

IR50 PASOCB402 COPPER 44.600 MG/KG • 34.00 124.31

IR50 PA50CB402 IRON 1620.000 MG/KG
IR50 PASOCB402 MAGNESIUM 469.000 MG/KG

IR50 PA50CB402 MANGANESE 28.500 MG/KG

IR50 PA50CB402 MOLYBDENUM 1.000 MG/KG 2.68
IR50 PA50CB402 SODIUM 452.000 MG/KG

IRS0 PA50CB402 VANADIUM 3.500 MG/KG 117.17

IR50 PA50CB402 ZINC 211.000 MG/KG • 150.00 • 109.86 *
IR50 PA5OCIM02 DI-N-BUTYLPHTHALATE 180.000 UG/KG

IRS0 PA50CB402 FLUORENE 21000.000 UG/KG • 19.00

IR50 PA50CB402 PHENANTHRENE 48000.000 UG/KG • 240.00

IR50 PA50CIM02 TOTAL OIL & GREASE 63000.000 MG/KG

IR50 PA50CB402 TPH-EXTRACTABLE UNKNOWN HYDROCARBON 110000.000 MG/L
IR50 PA50CB402 TPH-PURGEABLE UNKNOWN HYDROCARBON 3200.000 MG/KG

IR50 PASOCB403 % SOLIDS 82.700 %

IR50 PA5OCB403 CYANIDE 0.260 MG/KG
IR50 PA5OCB403 MERCURY 0.750 MG/KG • 0.15 2.28

IR50 PA50CB403 ARSENIC 3.910 MG/KG 8.20

IR50 PA50CB403 ALUMINUM 11495.800 MG/KG

IR50 PA5OCB403 ANTIMONY 6.490 MG/KG 9.05
IR50 PA50C B403 BARIUM 99.830 MG/KG 314.36

IR50 PA50CB403 BERYLLIUM 0.270 MG/KG 0.71

IR50 PASOCB403 CADMIUM 1.470 MG/KG • 1.20 3.14

IR50 PA5OCB403 CALCIUM 7292.970 MG/KG
IR50 PA50CB403 CHROMIUM 127.420 MG/KG • 81.00

IR50 PA50CB403 COBALT 14.880 MG/KG
IR50 PA50CB403 COPPER 402.350 MG/KG • 34.00 > 124.31 *
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11:t50 PA50CB403 IRON 23254.700 MG/KG

IRSO PA50CB403 LEAD 687.650 MG/KG > 46.70 > 8.gg *

IRSO PASOCB403 MAGNESIUM 11381.800 MG/KG
IR50 PA5OCB403 MANGANESE 303.630 MG/KG

IRSO PA5OCB403 MOLYBDENUM 7.680 MG/KG > 2.68
IR50 PA5OCB403 NICKEL 128.070 MG/KG • 20.90

IRSO PASOCB403 POTASSIUM 943.660 MG/KG

IR50 PA50CB403 SODIUM 1565.590 MG/KG

IR50 PA5OCB403 VANADIUM 49.490 MG/KG 117.17

IR50 PA5OCB403 ZINC 71t.950 MG/KG > 150.00 • 109.86 *

IR50 PASOCB403 4,4'-DDD 1200.000 UG/KG
IR50 PA5OCB403 AROCLOR-1260 2300.000 UG/KG > 22.70

IR50 PA50CB403 CARBON DISULFIDE 5.370 UG/KG

IFL50 PA50CB403 VINYL CHLORIDE 66.720 UG/KG
IRSO PA50CB403 TOTAL RECOVERABLE PETROLEUM HYDROCARBONS g40.O00 MG/KG

tR50 PA50CB403 PH 8.200 PH >< ><

IR50 PA5OCB403 TPH-DIESEL 320.000 MG/KG

IR50 PA50CB404%SOLIDS 75.200%
IR50 PA5OCB404 CYANIDE 0.220 MGKG

IR50 PA50CB404 MERCURY 0.130 MGKG 0.15 2.28

IR50 PA5OCB404 ARSENIC 3.170 MG'KG 8.20
tR50 PA50CB404 ALUMINUM 10744.300 MG'KG

IR50 PA50CB404 BARIUM 122.390 MG'KG 314.36

IR50 PA50CB404 BERYLLIUM 0.240 MG'KG 0.71

IR50 PA50CB404 CADMIUM 2.000 MG'KG • 1.20 3.14
IR50 PA50CB,404 CALCIUM 8392.990 MG 'KG

IR50 PA50CB404 CHROMIUM 209.510 MG'KG • 81.00
IR50 PA5OCB404 COBALT 28.750 MG 'KG

tRSO PA50CB404 COPPER 122.630 MG/KG • 34.00 124.31

IR50 PA50CB404 IRON 29964.000 MG/KG

IRS0 PA50CB404 LEAD 226.850 MG/KG > 46.70 • 8.99 *
IR50 PA50CB404 MAGNESIUM 51967.200 MG/KG

IR50 PA50CB404 MANGANESE 512,100 MG/KG

IR50 PASOCB404 MOLYBDENUM 4.120 MG/KG • 2.68
IRS0 PA50CB404 NICKEL 538.880 MG/KG > 20.90

IR50 PA50CB404 POTASSIUM 542.780 MG/KG

IR50 PA50CB,404 SODIUM 179.230 MG/KG

IR50 PA50CB404 VANADIUM 39.200 MG/KG 117.17
IR50 PA50CB404 ZINC 328.850 MG/KG • 150.00 > 109.86 *

IR50 PASOCB404 AROCLOR-1260 890.000 UG/KG > 22.70

IR50 PA50CB404 TOTAL RECOVERABLE PETROLEUM HYDROCARBONS 420.000 MG/KG

_R50 PA5OCB404 PH 7.400 PH >< ><

IR50 PA50CB404 TPH-DIESEL 290.000 MG/KG
IRS0 PASOCB405 % SOLIDS 78.800 %

IR50 PA50CB405 CYANIDE 0.330 MG/KG

IR50 PA5OCB405 MERCURY 0.310 MG/KG • 0.15 2.28

IR50 PA5OCB405 ARSENIC 3.630 MG/KG 8.20
IR50 PASOCB405 ALUMINUM 8654.610 MG/KG

IR50 PA50CB405 ANTIMONY 5.130 MG/KG 9.05

IR50 PA50CB405 BARIUM 339.710 MG/KG • 314.36

IR50 PA5OCB405 BERYLLIUM 0.160 MG/KG 0.71
IR50 PA50CB405 CADMIUM 0.700 MG/KG 1.20 3.14

IR50 PA50CB405 CALCIUM 10157.800 MG/KG
IR50 PA50CB405 CHROMIUM 150.380 MG/KG • 81.00

IR50 PA50CB405 COBALT 16.200 MG/KG

IR50 PASOCB405 COPPER 179.410 MG/KG • 34.00 > 124.31 *
IR50 PA5OCB405 IRON 23815.200 MG/KG

IR50 PA50CB405 LEAD 304.360 MG/KG • 46.70 • 8.99 *
11:t50 PA50CB405 MAGNESIUM 24144.900 MG/KG

IR50 PA50CB405 MANGANESE 366.970 MG/KG

IR50 PA5OCB405 MOLYBDENUM 1.610 MG/KG 2.68
IR50 PA5OCB405 NICKEL 273.640 MG/KG • 20.90

IR50 PA5OCB405 POTASSIUM 342.890 MG/KG

JR50 PA5OCB405 SODIUM 549.740 MG/KG

JR50 PA50CB405 VANADIUM 35.620 MG/KG 117.17
IR50 PA5OCB405 ZINC 354.800 MG/KG • 150.00 • 109.86 *
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IR50 PA50CB4O5 AROCLOR-1260 3700.000 UG/KG > 22.70

IR50 PA5OCB405 CARBON DISULFIDE 8.130 UG/KG

IR50 PA50CB405 ETHYLBENZENE 4.310 UG/KG
IR50 PA5OCB405 TOTAL RECOVERABLE PETROLEUM HYDROCARBONS 1300.000 MG/KG

IR50 PA5OCB405PH 7.500PH >< ><

IR50 PASOCB405 TPH-DIESEL 340.000 MG/KG
IRS0 PA5OCB406%SOLIDS 82.100%

IR50 PA50CB406 CYANIDE 0,460 MG/KG

IRS0 PA50CB406 MERCURY 0.240 MG/KG > 0.15 2.28
IR50 PA50CB406 ARSENIC 5.230 MG/KG 8.20

IP,50 PA5OCB406 ALUMINUM 10092.600 MG/KG
IR50 PA5OCB406 ANTIMONY 7.070 MG/KG 9.05

IRS0 PA50CB406 BARIUM 217.820 MG/KG 314.36

IR50 PA5OCB406 BERYLLIUM 0,180 MG/KG 0.71
IRS0 PA5OCB406 CADMIUM 2.080 MG/KG > 1.20 3,14

IR50 PA5OCB406 CALCIUM 14591,700 MG/KG

IRSO PA5OCB406 CHROMIUM 90.590 MG/KG > 81.00

IRSO PASOCB406 COBALT 12.400 MG/KG
IR50 PASOCB406 COPPER 263.210 MG/KG > 34.00 > 124.31 *

IR50 PA50CB406 IRON 29219.300 MG/KG

IR50 PA5OCB406 LEAD 497.550 MG/KG > 46,70 > 8.99 *
IR50 PA50C B406 MAGNESIUM 8712.000 MG/KG

IR50 PA50CB406 MANGANESE 362.870 MG/KG

IR50 PA50C B406 MOLYBDENUM 23.220 MG/KG • 2.68

IR50 PA50CB406 NICKEL 90,150 MG/KG > 20.90

IR50 PASOCB406 POTASSIUM 525,610 MG/KG
IRS0 PA50CBA06 SODIUM 476,420 MG/KG

IR50 PA50CB406 VANADIUM 44.940 MG/KG 117.17

IR50 PA50CB408 ZiNC 773,180 MG/KG • 150.00 • 109.86 *
IR50 PA50CB406 ARQCLOR-1260 970.000 UG/KG • 22.70

IR50 PA50C B406 ETHYLBENZENE 34.430 UG/KG

IR50 PA50CB406 XYLENE (TOTAL) 64.390 UG/KG
IR50 PA50CB406 TOTAL RECOVERABLE PETROLEUM HYDROCARBONS 5900.000 MG/KG
IRS0 PASOCB406 PH 9.400 PH >< ><

IR50 PA50CB406 TPH-DIESEL 1000.000 MG/KG

IR50 PA50C B406 TPH-GASOLINE 53.000 MG/KG
IR50 PA50CB408 % SOLIDS 49.600 %

IR50 PA5OCB408 MERCURY 1.980 MG/KG • 0.15 2.28

IR50 PA50CB408 ARSENIC 12,570 MG/KG • 8,20

IR50 PA5OCB408 ALUMINUM 25969.500 MG/KG

IR50 PA50CB408 BARIUM 148.250 MG/KG 314.36
IR50 PA50CB408 CADMIUM 12,430 MG/KG • 1,20 • 3,14 *

IRS0 PA5OCBA08 CALCIUM 6660,870 MG/KG

IR50 PA50CB408 CHROMIUM 241.330 MG/KG • 81.00
IR50 PA50CB408 COBALT 42.920 MG/KG

IRS0 PA50CB408 COPPER 2496.240 MG/KG • 34.00 • 124.31 *
IR50 PA50CB408 IRON 86133.300 MG/KG

IR50 PA50CB408 LEAD 6853,280 MG/KG • 46.70 • 8,99 *

IR50 PA50CB408 MAGNESIUM 15222.300 MG/KG

IRS0 PA50CB408 MANGANESE 783.890 MG/KG
IR50 PA50CB408 MOLYBDENUM 67.010 MG/KG • 2.68

IR50 PASOCB408 NICKEL 5446.810 MG/KG • 20.90

IR50 PA50C B408 POTASSIUM 3750.160 MG/KG
IR50 PA5OCB408 SODIUM 3863.600 MG/KG

IR50 PA5OCB408 VANADIUM 88.920 MGIKG 117.17

IR50 PA5OCB408 ZINC 1262.290 MG/KG • 150.00 • 109.86 *

IR50 PASOCB408 AROCLOR-1260 380.000 UG/KG • 22.70

IR50 PA5OCB408 FLUORANTHENE 974,930 UG/KG • 600.00
IR50 PA5OCB408 PHENANTHRENE 459.400 UG/KG • 240.00

IRS0 PASOCB408 PYRENE 809.900 UG/KG • 668.00

IR50 PA5OCB408 CARBON DISULFIDE 52.470 UG/KG

IR50 PA50CB408 TOTAL RECOVERABLE PETROLEUM HYDROCARBONS 52.000 MG/KG
IRS0 PA50CB408 PH 7.400 PH >< ><

IRS0 PA50CB,408 TPH-DIESEL 140.000 MG/KG
IR50 PA50CB409 % SOLIDS 87.700 %

IR50 PASOCB409 MERCURY 0.120 MG/KG 0,15 2.28
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IRS0 PA50CB409 ARSENIC 4.960 MG/KG 6.20

IRSO PA5OCB409 LEAD 73.060 MG/KG > 46.70 • 8.99 *
IR50 PA50CB409 SELENIUM 0.470 MG/KG 1.95

IR50 PA50CB409 ALUMINUM 7001.090 MG/KG
IR50 PA5OCB409 BARIUM 44.920 MG/KG 314.36

IR50 PA5OCB409 CALCIUM 6889.850 MG/KG

IRSO PA5OCB409 CHROMIUM $9.820 MG/KG 81.00

tR50 PA.50CB409 COBALT 10.820 MG/KG
IRS0 PA50CB409 COPPER 45.040 MG/KG • 34.00 124.31

IR50 PA50CB409 IRON 18697.100 MG/KG

IR50 PA50CB409 MAGNESIUM 5720.830 MG/KG

IR50 PA5OCB409 MANGANESE 391.050 MG/KG
IR50 PA5OCB409 NICKEL 45.160 MG/KG • 20.90

IR50 PA5OCB409 SODIUM 399.800 MG/KG

IR50 PA5OCB409 VANADIUM 37.070 MG/KG 117.17

IR50 PA5OCB409 ZINC t15.800 MG/KG 150.00 • 109.86

IR50 PA5OCB409 AROCLOR-1260 71.000 UG/KG • 22.70
IR50 PA50CB409 TOTAL RECOVERABLE PETROLEUM HYDROCARBONS 150.000 MG/KG

IR50 PA5OCB409 PH 9.300 PH >< ><

IRS0 PASOCB409 TPH-DIESEL 240.000 MG/KG
IR50 PA50CB410 % SOLIDS 72.600 %

IR50 PA50CB410 MERCURY 0.190 MG/KG • 0.15 2.28

IR50 PA50CB410 ARSENIC 5.770 MG/KG 8.20
IR50 PA50CB410 ALUMINUM 3964.420 MG/KG

IR50 PASOCB410 ANTIMONY 40.860 MG/KG • 9.05

IRS0 PA50CB410 BARIUM 150.590 MG/KG 314.36

IRS0 PA50CB410 BERYLLIUM 0.860 MG/KG • 0.71

IR50 PA50CB410 CADMIUM 7.720 MG/KG • 1.20 • 3.14 *
IR50 PA50CB410 CALCIUM 262368.000 MG/KG

IR50 PA50CB410 CHROMIUM 52.710 MG/KG 81.00

IR50 PA50CB410 COBALT 8.450 MG/KG
IR50 PA50CB410 COPPER 208.100 MG/KG • 34.00 • 124.31 *

IR50 PA50CB410 IRON 17562.900 MG/KG

IRS0 PA50CB410 LEAD 355.080 MG/KG • 46.70 • 8.99 *
IRS0 PA50CB410 MAGNESIUM 3304.180 MG/KG

IR50 PA50CB410 MANGANESE 303.890 MG/KG

IR50 PA50CB410 MOLYBDENUM 21.110 MG/KG • 2.68
IR50 PA50CB410 NICKEL 49.630 MG/KG • 20.90

IRS0 PA50CB410 POTASSIUM 1176.250 MG/KG

IR50 PA50CB410 SILVER 1.160 MG/KG • 1.00 1.43
IR50 PA50CB410 SODIUM 157.890 MG/KG

IR50 PA50CB410 VANADIUM 34.440 MG/KG 117.17

IR50 PA50CB410 ZINC 670.310 MG/KG • 150.00 • 109.86 *

IR50 PA50CB410 AROCLOR-1248 1500.000 UG/KG • 22.70

IRSO PA50CB410 AROCLOR-1260 840.000 UG/KG • 22.70

IRSO PA50CB410 2,4-DIMETHYLPHENOL 2591.500 UG/KG
IRS0 PA50CB410 4-METHYLPHENOL 1175.440 UG/KG

IR50 PASOCB410 TRICHLOROETHENE 45.240 UG/KG

IR50 PA50CB410 TOTAL RECOVERABLE PETROLEUM HYDROCARBONS 560.000 MG/KG

IFL.50 PA50CB410 PH 7.200 PH >< ><
IR50 PA50CB410 TPH-DIESEL 790.000 MG/KG

IRSO PA50CB411 % SOLIDS 87.800 %

IR50 PASOCB411 MERCURY 0.110 MG/KG 0.15 2.28

IR50 PA50CB411 ARSENIC 4.590 MG/KG 8.20
IR50 PA50CB411 ALUMINUM 8102.820 MG/KG

IR50 PA50CB411 BARIUM 77.750 MG/KG 314.36
IRS0 PA50CB411 CALCIUM 8612,680 MG/KG

IR50 PA50CB411 CHROMIUM 62.670 MG/KG 81.00

IR50 PA50CB411 COBALT 12.400 MG/KG
IR50 PA50CB411 COPPER 127,380 MG/KG • 34.00 .> 124.31 *

IR50 PA50CB411 IRON 20330.400 MG/KG
IR50 PA50CB411 LEAD 264.950 MG/KG • 46.70 • 8.99 *

IRS0 PA50CB411 MAGNESIUM 7046.920 MG/KG
IRS0 PASOCB411 MANGANESE 353.750 MG/KG

IR50 PA50CB411 MOLYBDENUM 19.740 MG/KG • 2.68

IRS0 PA50CB411 NICKEL 70.100 MG/KG • 20.90
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IFLSO PA5OCB411 SODIUM 362.010 MG/KG

IRS0 PA50CB411 VANADIUM 38.280 MG/KG 117.17

IR50 PA50CB411 ZINC 277,100 MG/KG > 150.00 > 109.86 *
IR50 PASOCB411 AROCLOR-1260 1600.000 UG/KG > 22.70

IR50 PA50CB411 TOTAL RECOVERABLE PETROLEUM HYDROCARBONS t t00.000 MGIKG

IR.50 PASOCB411 PH 7.400 PH >< ><
IRSO PA50CB411 TPH-DIESEL 190,000 MG/KG

IRSO PA50CB412 % SOLIDS 73.700 %

IRS0 PA50CB,412 MERCURY 0,070 MG'KG 0,15 2.28
IR50 PA50CB412 ARSENIC 6.790 MG'KG 8.20

IFLSO PASOCB412 ALUMINUM 15196,100 MG'KG

IR50 PASOCB412 BARIUM 176,110 MG'KG 314.36
IR50 PA50CB412 CALCIUM 12792.000 MG _KG

IRSO PA50CB412 CHROMIUM 169,610 MG'KG > 81.00
IRS0 PASOCB412 COBALT 24,450 MG 'KG

IR50 PA50CB412 COPPER 563,480 MG'KG > 34.00 > 124.31 *
IR50 PA50CB412 IRON 33370.900 MG'KG

IR50 PA50CB412 LEAD 507.660 MG'KG • 46.70 • 8.99 *
IR50 PA50CB412 MAGNESIUM 12244.500 MG'KG

IR50 PA50CB412 MANGANESE 612,360 MG'KG

IR50 PASOCB412 NICKEL 105,140 MG'KG • 20.90
IR50 PA50CE_I12 POTASSIUM 1889,930 MG'KG

IR50 PA50CB412 SODIUM 597.240 MG'KG

IR50 PA50CEN12 VANADIUM 95,280 MG 'KG 117,17

IR50 PA50CB412 ZINC 984,050 MG'KG • 150.00 • 109.86 *

IR50 PA50CB412 AROCLOR-1260 3000,000 UG/KG > 22,70
IR50 PA50CB412 ANTHRACENE 337.960 UG/KG • 85.30

IR50 PA50CB412 BENZO(A)ANTHRACENE 429.450 UG/KG • 261.00
IR50 PASOCB412 BENZO(A)PYRENE 553,110 UG/KG • 430.00

IR50 PA50CB412 BENZO(B)FLUORANTHENE 1114,940 UG/KG

IR50 PASOCB412 BENZO(G,H,I)PERYLENE 387,400 UG/KG

IR50 PA50CB412 BENZO(K) FLUORANTHENE 775.580 UG/KG
IR50 PA50CB412 BIS(2-ETHYLHEXYL)PHTHALATE 2447.800 UG/KG

IR50 PA50CB412 CHRYSENE 1418,420 UG/KG • 384.00

IR50 PA50CB412 FLUORANTHENE 583,140 UG/KG 600.00

IR50 PA50CB412 INDENO(1,2,3-CD)PYRENE 330.870 UG/KG
IR50 PA50CB412 PHENANTHRENE 200.710 UG/KG 240.00

IR50 PA50CB412 PYRENE 566.560 UG/KG 668,00

IR50 PA50CB412 TOTAL RECOVERABLE PETROLEUM HYDROCARBONS 34.000 MG/KG
IR50 PA50CB412 PH 7.500 PH >< ><

IR50 PA50CB412 TPH-DIESEL 94.000 MG/KG
IR50 PA50CB413 % SOLIDS 65.800 %

IR50 PA50CB413 MERCURY 0,380 MG'KG • 0.15 2,28
IR50 PA50CB413 ARSENIC 15,560 MG'KG • 8.20
IR50 PA50CB413 ALUMINUM 21019.000 MGKG

IR50 PASOCB413 BARIUM 199,040 MG'KG 314.36
IP-,50 PA50CB413 CADMIUM 4.230 MG'KG • 1.20 • 3.14 *
IR50 PA50CB413 CALCIUM 11511.700 MGrKG

IRSO PA50CB413 CHROMIUM 222.760 MG'KG • 81.00

IR50 PA50CB413 COBALT 37.520 MG'KG

IR50 PA50CB413 COPPER 578.390 MG'KG • 34.00 • 124.31 *
IRS0 PA50CB413 IRON 49201.100 MG'KG

IR50 PA50CB413 LEAD 479.280 MG'KG • 46.70 • 8.99 *
IR50 PA50CB413 MAGNESIUM 22911.300 MG'KG

IRS0 PA50CB413 MANGANESE 1310,540 MG'KG

IR50 PA50CB413 NICKEL 245.490 MG'KG • 20.90

IR50 PA5OCB413 POTASSIUM 2074,080 MG'KG
IR50 PA5OCB413 SODIUM 247,700 MG'KG

IR50 PASOCB413 VANADIUM 144,330 MG'KG • 117.17

IRSO PA50CB413 ZINC 1762.750 MG'KG • 150.00 • 109.86 *
IR50 PA50CB413 AROCLOR-1260 610,000 UG/KG • 22,70

IR50 PA50CB413 TOTAL RECOVERABLE PETROLEUM HYDROCARBONS 36.000 MG/KG
IRSO PA50CB413 PH 6.900 PH >< ><

IR50 PA50CE_I13 TPH-DIESEL 120.000 MG/KG

IR50 PA50CB414 CYANIDE 1.100 MG/KG

IR50 PASOCB414 MERCURY 0.160 MG/KG • 0.15 2.28
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tP-,50 PA50CB414 ARSENIC 17.500 MG/KG • 8.20

IR50 PASOCB414 ALUMINUM 10400.000 MG/KG
IRS0 PASOCB414 BARIUM 484.000 MG/KG • 314.36

IR50 PA5OCB414 CADMIUM 4.200 MG/KG • 1.20 • 3.14 *

IRSO PASOCB414 CALCIUM 11400.000 MG/KG
IR50 PASOCB414 CHROMIUM 190.000 MG/KG • 61.00

IR50 PASOCB414 COPPER 190.000 MG/KG • 34.00 • 124.31 *
IRS0 PA50CB414 IRON 139000.000 MG/KG

IRSO PA,50CB414 LEAD 4910,000 MG/KG • 46.70 • 8.99 *

IRSO PA50CB414 MAGNESIUM 7310,000 MG/KG
IR50 PASOCB414 MANGANESE 802,000 MG/KG

IFLSO PA50CB414 MOLYBDENUM 11.300 MG/KG • 2.68

IR50 PA50CB414 NICKEL 75,700 MG/KG • 20.90

IR50 PASOCB414 POTASSIUM 1320.000 MG/KG
IR50 PA50CB,414 SILVER 1.400 MG/KG • 1.00 1.43

IR50 PA50CB414 SODIUM 5040.000 MG/KG

IR60 PA50CB414 VANADIUM 40.200 MG/KG 117.17

IRS0 PA50CB414 ZINC 2870.000 MG/KG > t50.00 • 109,86 *
IR50 PA50CB414 AROCLOR-1254 32.000 UG/KG • 22.70

IRS0 PA50CB414 AROCLOR-1260 60.000 UG/KG > 22.70

IR50 PA50CB414 2-METHYLNAPHTHALENE 500.000 UG/KG • 70.00

IR50 PA50CB414 ACENAPHTHENE 1800.000 UG/KG • 16.00
IR50 PA50CB414 ANTHRACENE 1800,000 UG/KG • 85.30

IR50 PA50CB414 BENZO(A)ANTHRACENE 4100.000 UG/KG • 261.00
IR50 PA50CB414 BENZO(A)PYRENE 28000.000 UG/KG > 430.00

IR50 PA50CB414 BENZO(B)FLUORANTHENE 6300.000 UG/KG

IR50 PASOCB414 BENZO(G,H,t)PERYLENE 1000.000 UG/KG

IR50 PA50CB414 BENZO(K)FLUORANTHENE 1400.000 UG/KG
tR50 PA50CB414 BUTYLBENZYLPHTHALATE 920.000 UG/KG
IR50 PA50CB414 CARBAZOLE 2300.000 UG/KG

IR.50 PA50CB,414 CHRYSENE 3600.000 UG/KG • 384.00

IR50 PASOCB414 DI-N-BUTYLPHTHALATE 360.000 UG/KG
IR50 PA50CB414 DIBENZOFURAN 1200.000 UG/KG

IR50 PA50CEI414 DIMETHYLPHTHALATE 2400.000 UG/KG
IR50 PA50CB414 FLUORANTHENE 12000.000 UG/KG • 600,00

IR50 PA50CB414 FLUORENE 2000.000 UG/KG • 19.00

IR50 PASOCB4't4 INDENO(1.2,3-CD)PYRENE 1300.000 UG/KG
IR50 PASOCB414 NAPHTHALENE 1200.000 UG/KG • 160.00

tRS0 PA50CB414 PHENANTHRENE 10000.000 UG/KG • 240.00

IR50 PASOCB414 PYRENE 7900.000 UG/KG • 668.00
IR50 PA50CB414 TOTAL RECOVERABLE PETROLEUM HYDROCARBONS 6100.000 MG/KG

IR50 PASOCB414 PH 7.800 PH >< ><

IR50 PA50CB414 TPH-EXTRACTABLE UNKNOWN HYDROCARBON 1500.000 MG/KG

IR50 PASOCB415 MERCURY 0.400 MG/KG • 0,15 2.28

IR50 PASOCB415 ARSENIC 5,100 MG/KG 8.20
IRS0 PASOCB415 ALUMINUM 6970.000 MG/KG

IR50 PA50CB415 BARIUM 54.700 MG/KG 314.36
IR50 PA50CB415 BERYLLIUM 0.260 MG/KG 0.71

IRSO PA50CB415 CADMIUM 2.000 MG/KG • 1.20 3.14

IR50 PA50CB415 CALCIUM 19200.000 MG/KG

IR50 PA50CB415 CHROMIUM 397.000 MG/KG • 81.00

IRS0 PASOCB415 COPPER 306.000 MG/KG • 34.00 • 124.31 *
IR50 PA50CB415 IRON 62300.000 MG/KG

IR50 PA50CB415 LEAD 1470.000 MG/KG • 46.70 • 8,99 *

IRS0 PA50CB415 MAGNESIUM 10700.000 MG/KG

IRS0 PASOCB415 MANGANESE 653.000 MG/KG
IR50 PA50CB415 MOLYBDENUM 7.800 MG/KG • 2.68

IR50 PA50CB415 NICKEL 164.000 MG/KG • 20.90
IR50 PA50CBZI15 POTASSIUM 913.000 MG/KG

IR50 PA5OCB415 SODIUM 2650.000 MG/KG

IR50 PASOCB415 VANADIUM 26.700 MG/KG 117.17
IR50 PA50CB,415 ZINC 1940,000 MG/KG > 150.00 • 109.86 *

IR50 PA50CB415 4,4'-DDD 12.000 UG/KG
IR50 PA50CB415 4,4'-DDE 12.000 UG/KG • 2.20

IR50 PA5OCB415 AROCLOR-1254 37,000 UG/KG • 22.70
IR50 PA50CB415 AROCLOR-1260 45.000 UG/KG • 22.70
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IR50 PASOCB415 ACENAPHTHENE 430.000 UG/KG • 16.00
IRSO PA50CB415 ANTHRACENE 750.000 UG/KG • 85.30

IR.50 PA5OCB415 BENZO(A)ANTHRACENE 1700.000 UG/KG • 261.00

IRSO PA5OCB415 BENZO(A)PYRENE 760.000 UG/KG • 430.00

IR50 PA50CB415 BENZO(B)FLUORANTHENE 2500.000 UG/KG
JR50 PASOCB415 BENZO(G,H,I)PERYLENE 510.(XX) UG/KG
IR50 PA50CB415 CHRYSENE 1400.000 UG/KG • 384.00

IR50 PASOCB415 DIBENZOFURAN 310,000 UG/KG

IR50 PA50CB415 FLUORANTHENE 3600,000 UG/KG • 600.00
IR50 PA50CB415 FLUORENE 680.000 UG/KG • 19,00

IRS0 PA50CB415 INDENO(1,2,3-CD)PYRENE 490.000 UG/KG
IR50 PA50CB415 PHENANTHRENE 2200,000 UG/KG • 240.00

IR50 PA5 CB415 PYRENE 3000.O00 UG/KG • 668.00

IR50 PA50CB415 2-BUTANONE 3.000 UG/KG
IR50 PASOCB415 TOTAL RECOVERABLE PETROLEUM HYDROCARBONS 4800.000 MG/KG

IRSO PA50CB415 PH 8,400 PH >< ><

IR50 PASOCB415 TPH-EXTRACTABLE UNKNOWN HYDROCARBON 1000.000 MG/KG
IR50 PA50CB415 TPH-PURGEABLE UNKNOWN HYDROCARBON 7,900 MG/KG

IR50 PA50CB416 MERCURY 0,130 MG/KG 0,15 2,28

tR50 PA50CB416 ARSENIC 7.900 MG/KG 8.20
IR50 PA50CB416 ALUMINUM 9840,000 MG/KG

IR50 PASOCB416 BARIUM 135,000 MG/KG 314.36

IR50 PA50CB416 CADMIUM 3.000 MG/KG • 1.20 3.14
IRSO PA50CEN16 CALCIUM 8520.000 MG/KG

IR50 PA50CB416 CHROMIUM 151.000 MG/KG • 81.00

IR50 PA50CB416 COPPER 153.000 MG/KG > 34.00 • 124.31 *

IR50 PASOCB416 IRON 29400.000 MG/KG
IR50 PA50CB416 LEAD 822.000 MG/KG • 46.70 • 8,99 *

IR50 PA50CB416 MAGNESIUM 9550,000 MG/KG

IRS0 PA50CB415 MANGANESE 376.000 MG/KG

IR50 PASOCB416 MOLYBDENUM 6.200 MG/KG • 2.68
IR50 PA50CB416 NICKEL 128,000 MG/KG • 20,90

tR50 PA50CB416 POTASSIUM 1690.000 MG/KG

IR50 PA50CB416 SODIUM 2910,000 MG/KG

IRS0 PA5OCB416 VANADIUM 38.100 MG/KG 117.17

IR50 PA50CBA18 ZINC 648,000 MG/KG • 150,00 • 109,86 *
IRS0 PA50CB416 AROCLOR-1260 540.000 UG/KG • 22.70

IR50 PA50CB416 ANTHRACENE 220,000 UG/KG • 85.30

IR50 PA50CB416 BENZO(A)ANTHRACENE 700.000 UG/KG • 261,00

IR50 PA50CB416 BENZO(A)PYRENE 490.000 UG/KG • 430.00
IR50 PA50CB416 BENZO(B)FLUORANTHENE 1000.000 UG/KG

JR50 PASOCB416 BENZO(G,H,I)PERYLENE 170.000 UG/KG

IR50 PA50CB416 BENZO(K)FLUORANTHENE 380.000 UG/KG
IR50 PA50CB416 CARBAZOLE 160.000 UG/KG

IRS0 PA50CB416 CHRYSENE 930.000 UG/KG • 384.00

IR50 PA50CB416 FLUORANTHENE 2000.000 UG/KG • 600.00

IR50 PA50CB416 INDENO(1,2,3-CD)PYRENE 210.000 UG/KG
IR50 PA50CB416 PHENANTHRENE 920,000 UG/KG • 240.00

IR50 PA50CB416 PYRENE 1600.000 UG/KG • 668.00

IR50 PA50CB416 1,1,1-TRICHLOROETHANE 5.000 UG/KG

IR50 PA50CB416 1,1-DICHLOROETHANE 170.000 UG/KG
IRS0 PA50CB416 2-BUTANONE 3.000 UG/KG

IRSO PA50CB416 CHLOROETHANE 330.000 UG/KG
IR50 PA50CB416 TOTAL RECOVERABLE PETROLEUM HYDROCARBONS 1300.000 MG/KG

IR50 PA50CB416 PH 7,900 PH >< ><

IR50 PA50CBzI16 TPH-EXTRACTABLE UNKNOWN HYDROCARBON 1000.000 MG/KG
IR50 PA50FC418 % SOLIDS 44.100 %

IR50 PA50FC418 CYANIDE 0,480 MG/KG
IR50 PA50FC418 MERCURY 0.760 MG/KG • 0.15 2,28

IR50 PA50FC418 ARSENIC 6,880 MG/KG 8.20
IR50 PASOFC418 ALUMINUM 7622.440 MG/KG

IR50 PA50FC418 BARIUM 160.880 MG/KG 314.36

IR50 PA50FC418 CALCIUM 10300.000 MG/KG

IR50 PA50FC418 CHROMIUM 75.640 MG/KG 81.00

IRS0 PA50FC418 COBALT 53.460 MG/KG
IR50 PA50FC418 COPPER 269.520 MG/KG • 34.00 • 124,31 *
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IRS0 PA50FC418 IRON 2"38513.000 MG/KG

IR50 PASOFC418 LEAD 196.350 MG/KG • 46.70 • 8.99 *

IR50 PASOFC418 MAGNESIUM 10784.700 MG/KG
IR50 PA,50FC418 MANGANESE 7388.940 MG/KG

IR50 PA.50FC,418 MOLYBDENUM 10.340 MG/KG > 2.68
tRSO PASOFCA18 NICKEL 117.900 MG/KG > 20.90

IRS0 PASOFC418 POTASSIUM 1366.340 MG/KG

IRS0 PA50FC418 SILVER 5.130 MG/KG > 1.00 > 1.43 *
IR50 PA50FC418 SODIUM 5753.690 MG/KG

IRS0 PA50FC418 VANADIUM 6.520 MG/KG 117.17
IR50 PA50FC418 ZINC 773.380 MG/KG > 150.00 • 109.86 *

IR50 PA50FC415 AROCLOR-1260 1000.000 UG/KG • 22.70

IRS0 PASOFC418 BIS(2-ETHYLHEXYL)PHTHALATE 8899.500 UG/KG
IR50 PA50FC418 ACETONE 176.110 UG/KG
IRSO PA50FC418 CARBON DISULFIDE 11.270 UG/KG

tR50 PA50FC418 ETHYLBENZENE 17.740 UG/KG

IR50 PA50FC418 XYLENE (TOTAL) 143.440 UG/KG
IR50 PA50FC418 TOTAL RECOVERABLE PETROLEUM HYDROCARBONS 42.(XX) MG/KG

IFLS0 PA50FC418 PH 7.900 PH >< ><

IR50 PA50FC418 TPH-DIESEL 410.0(X) MG/KG
IR50 PA50SW419 % SOLIDS 81.400 %

IR50 PA50SW419 MERCURY 0.190 MG/KG • 0.15 2.28

IR50 PA50SW41g LEAD 344.340 MG/KG • 46.70 • 8.99 *

IR50 PA50SW419 ALUMINUM 5073.140 MG/KG

IR50 PA50SW419 BARIUM 38.510 MG/KG 314.36
IR50 PA50SW419 CADMIUM 0.970 MG/KG 1.20 3.14

IR50 PA50SW419 CALCIUM 15676.500 MG/KG

IR50 PA50SW419 CHROMIUM 59.820 MG/KG 81.00

IR50 PA50SW419 COBALT 9.570 MG/KG
IR50 PASOSW419 COPPER 6,4,060 MG/KG > 34.00 124.31

IR50 PA50SW419 IRON 14161.800 MG/KG

IR50 PA50SW419 MAGNESIUM 13324.300 MG/KG

IR50 PA50SW419 MANGANESE 209.170 MG/KG
IR50 PA50SW419 NICKEL 122.700 MG/KG • 20.90

IR50 PA50SW419 POTASSIUM 408.460 MG/KG

IR50 PA50SW419 SILVER 2.870 MG/KG • 1.00 • 1,43 *
IR50 PA50SW419 SODIUM 621.480 MG/KG

IR50 PASOSW419 VANADIUM 21.170 MG/KG 117.17

IR50 PA50SW419 ZINC 298,250 MG/KG > 150,00 > 109.85 *

IR50 PA50SW419 AROCLOR-1260 280.000 UG/KG • 22,70
IR50 PA50SW419 TOTAL RECOVERABLE PETROLEUM HYDROCARBONS 700,000 MG/KG

IRS0 PA50SW419 PH 8,900 PH >< ><

IR50 PA50SW419 TPH-DIESEL 82.000 MG/KG
IR57 PA57SW01 % SOLIDS 75.100 %

IR57 PA57SW01 MERCURY 0.780 MG'KG > 0.15 2.28
IR57 PA57SW01 ARSENIC 88.660 MG'KG • 8.20

IR57 PA57SW01 ALUMINUM 10182,200 MG'KG

IR57 PA57SW01 ANTIMONY 23,060 MGrKG • 9.05
IR57 PA57SW01 BARIUM 538.250 MG'KG > 314,36

IR57 PA57SW01 CADMIUM 2,560 MG'KG • 1.20 3.14

IR57 PA57SW01 CALCIU M 26559.300 MG 'KG

I1::L57 PA57SW01 CHROMIUM 244,300 MG'KG • 81,00
IR57 PA57SW01 COBALT 35.670 MG 'KG

IR57 PA57SW01 COPPER 3340.870 MG'KG • 34.00 • 124.31 *

IR57 PA57SW01 IRON 74160.800 MG 'KG

IR57 PA57SW01 LEAD 787.280 MGrKG • 46.70 > 8.99 *
IR57 PA57SW01 MAGNESIUM 9077.760 MG 'KG

IR57 PA57SW01 MANGANESE 726.440 MG _KG

IR57 PA57SW01 MOLYBDENUM 243.390 MG 'KG • 2.68

IR57 PA57SW01 NICKEL 269.940 MGrKG • 20.90
IR57 PA57SW01 POTASSIUM 1526.310 MG rKG

IR57 PA57SW01 SILVER 4.990 MG/KG • 1.00 • 1.43 *

IR57 PA57SW01 SODIUM 486.330 MG/KG
IR57 PA57SW01 VANADIUM 46.410 MG/KG 117.17

IR57 PA57SW01 ZINC 2284.150 MG/KG • 150.00 • 109.86 *

IR57 PA57SW01 AROCLOR-1260 1500,000 UG/KG • 22.70
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IR57 PA57SW01 FLUORANTHENE 932.930 UG/KG • 600.00

IR57 PA57SW01 PHENANTHRENE 506.870 UG/KG • 240.00

IR57 PA57SW01 PYRENE 959.080 UG/KG • 668.00
IR57 PA57SW01PH 8.100PH >< ><

IR57 PA57SW01 TOTAL OIL & GREASE 7100,000 MG/KG

IR57 PA57SW01 TPH-DIESEL 230.000 MG/KG
IR57 PA57SW02 % SOLIDS 64.100 %

IR57 PA57SW02 MERCURY 0,810 MG/KG • 0.15 2.28
IR57 PA57SW02 ARSENIC 19.350 MG/KG • 8.20

IR57 PA57SW02 ALUMINUM 25200,200 MG/KG

IR57 PA57SW02 BARIUM 391.850 MG/KG > 314.36
IR57 PA57SW02 CALCIUM 95749.900 MG/KG

IR57 PA57SW02 CHROMIUM 284.770 MG/KG • 81.00

IFL57 PA57SW02 COBALT 58.740 MG/KG

IR57 PA57SW02 COPPER 2233.810 MG/KG • 34.00 • 124.31 *

IR57 PA57SW02 IRON 121673.000 MG/KG
IR57 PA57SW02 LEAD 423.470 MG/KG > 46,70 • 8.99 *

IR57 PA57SW02 MAGNESIUM 17570,400 MG/KG

tR57 PA57SW02 MANGANESE 2171.020 MG/KG
IR57 PA57SW02 MOLYBDENUM 26,910 MG/KG • 2.68

IR57 PA57SW02 NICKEL 84.810 MG/KG > 20.90

IR57 PA57SW02 POTASSIUM 3120.900 MG/KG

IR57 PA57SW02 SILVER 7,900 MG/KG > 1,00 • 1,43 *
IR57 PA57SW02 SODIUM 969.940 MG/KG

IR57 PA57SW02 VANADIUM 105.250 MG/KG 117,17

IR57 PA57SW02 ZINC 46706.400 MG/KG • 150.00 • 109.86 *
iR57 PA57SW02 AROCLOR-1260 250.000 UG/KG • 22.70

IR57 PA57SW02 PH 8.600 PH >< ><

IR57 PA57SW02 TOTAL OIL & GREASE 5400,000 MG/KG
IR57 PA57SW02 TPH-DIESEL 310,000 MG/KG

IR57 PA57SWO3 % SOLIDS 74,400 %

IR57 PA57SW03 CYANIDE 0.130 MG/KG
IR57 PA57SW03 MERCURY 0.520 MG/KG • 0,15 2,28

IR57 PA57SW03 ARSENIC 56.260 MG/KG • 8.20

IR57 PA57SW03 ALUMINUM 10732,800 MG/KG

IR57 PA57SW03 ANTIMONY 21,070 MG/KG • 9.05
IR57 PA57SW03 BARIUM 393.300 MG/KG • 314.36

IR57 PA57SW03 CALCIUM 31845.000 MG/KG

IR57 PA57SW03 CHROMIUM 105.820 MGKG > 81.00

IR57 PA57SW03 COBALT 31.080 MGKG
IR57 PA57SW03 COPPER 1356.770 MG'KG > 34.00 > 124.31 *

IR57 PA57SW03 IRON 75863,800 MG'KG

IR57 PA57SW03 LEAD 487.360 MG'KG • 46,70 • 8.99 *

IR57 PA57SW03 MAGNESIUM 8621.470 MG'KG
IR57 PA57SW03 MANGANESE 793,960 MGrKG

IR57 PA57SW03 MOLYBDENUM 237.680 MG'KG > 2,68

IR57 PA57SW03 NICKEL 72.790 MG'KG • 20.90

IR57 PA57SW03 POTASSIUM 1485,120 MG'KG

IR57 PA57SW03 SODIUM 643.840 MG 'KG
IR57 PA57SW03 VANADIUM 59.730 MG 'KG 117.17

IR57 PA57SW03 ZINC 1594.570 MG'KG • 150.00 • 109.86 *

IR57 PA57SW03 AROCLOR-1260 3000.000 UG/KG • 22.70

IR57 PA57SW03 BIS (2-ETHYLH EXYL) PHTHALATE 6384.940 UG/KG
iR57 PA57SW03 FLUORANTHENE 357.780 UG/KG 600,00
IR57 PA57SW03 PHENANTHRENE 407.740 UG/KG > 240,00

IR57 PA57SW03 PYRENE 596.680 UG/KG 668.00

IR57 PA57SW03 PH 9,200 PH >< ><

IR57 PA57SW03 TOTAL OIL & GREASE 8200.000 MG/KG
IR57 PA57SW03 TPH-DIESEL 360.000 MG/KG

IR57 PA57SW04 % SOLIDS 73.500 %
IR57 PA57SW04 MERCURY 0.280 MG/KG • 0.15 2.28

IR57 PA57SW04 ARSENIC 28.150 MG/KG • 8,20

IR57 PA57SW04 ALUMINUM 7465.150 MG/KG
IR57 PA57SW04 ANTIMONY 12.600 MG/KG • 9.05

IR57 PA57SW04 BARIUM 664.590 MG/KG • 314.36

IR57 PA57SW04 CALCIUM 21942.400 MG/KG
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IR57 PA57SW04 CHROMIUM 89.110 MG/KG > 81.00
IR57 PA57SW04 COBALT 25.530 MG/KG

IR57 PA57SW04 COPPER 1774.060 MG/KG > 34.00 > 124.31 *

IFL57 PA57SW04 IRON 64738.000 MG/KG

IR67 PA57SW04 LEAD 1200.680 MG/KG • 48.70 • 8.99 *
IFL57 PA57SW04 MAGNESIUM 5582,210 MG/KG

IR57 PA57SW04 MANGANESE 649.690 MG/KG

IR57 PA57SW04 MOLYBDENUM 38,460 MG/KG • 2.68
IR57 PA57SW04 NICKEL 49.960 MG/KG > 20.90

IR57 PA57SW04 POTASSIUM 967,600 MGIKG
IR57 PA57SW04 SODIUM 331.580 MG/KG

IR57 PA57SW04 VANADIUM 34.290 MGIKG 117.17

IR57 PA57SW04 ZINC 929.010 MG/KG • 150.00 • 109.86 *

IR57 PA57SW04 AROCLOR-1260 1300.000 UGIKG • 22.70
IR57 PA57SW04 FLUORANTHENE 845.320 UG/KG • 600.00

IR57 PA57SW04 PHENANTHRENE 735.950 UG/KG • 240.00

IR57 PA57SW04 PYRENE 739.900 UG/KG > 668.00
IR57 PA57SW04 PH 8,400 PH •< •<

IR57 PA57SW04 TOTAL OIL & GREASE 4200.000 MG/KG

IR57 PA57SW04 TPH-DIESEL 190,000 MG/KG
IR57 PA57SW05 % SOLIDS 77.200 %

IR57 PA57SW05 CYANIDE 0.150 MG/KG

IR57 PA57SW05 MERCURY 0.880 MG/KG • 0.15 2.28

IR57 PA57SW05 ARSENIC 78.810 MG/KG • 8,20
IR57 PA57SW05 ALUMINUM 8400.700 MG/KG

IR57 PA57SW05 ANTIMONY 31.500 MG/KG • 9,05

IR57 PA57SW05 BARIUM 269.100 MG/KG 314,36

IR57 PA57SW05 CALCIUM 28242,300 MG/KG
IR57 PA57SW05 CHROMIUM 198.870 MG/KG • 81,00

IR57 PA57SW05 COBALT 33.990 MG/KG

IR57 PA57SW05 COPPER 2226.910 MG/KG > 34.00 • 124,31 *

IR57 PA57SW05 IRON 71489.800 MG/KG
IR57 PA57SW05 LEAD 326.390 MG/KG • 46.70 • 8.99 *

IR57 PA57SW05 MAGNESIUM 8351.200 MG/KG

IR57 PA57SW05 MANGANESE 573.880 MG/KG

IR57 PA57SW05 MOLYBDENUM 485,560 MG/KG ' > 2,68

IR57 PA57SW05 NICKEL 66.210 MG/KG > 20.90
IR57 PA57SW05 POTASSIUM 1704,210 MG/KG

IR57 PA57SW05 SODIUM 757.760 MG/KG

IR57 PA57SW05 VANADIUM 29.950 MG/KG 117.17
IR57 PA57SW05 ZINC 777.040 MG/KG • 150.00 • 109.86 *

IR57 PA57SW05 AROCLOR-1260 190,000 UG/KG • 22,70

IR57 PA57SW05 PH 9,600 PH >< ><
IR57 PA57SW05 TOTAL OIL & GREASE 2200.000 MG/KG

IR57 PA57SW05 TPH-DIESEL 500.000 MG/KG

IR57 PA57SW06 % SOLIDS 81,500 %
IR57 PA57SW06 MERCURY 0,160 MG/KG • 0.15 2,28

IR57 PA57SW06 ARSENIC 11.830 MG/KG • 8.20

IR57 PA57SW06 ALUMINUM 9663,780 MG/KG
IR57 PA57SW06 ANTIMONY 9.890 MG/KG • 9.05

IR57 PA57SW06 BARIUM 251,830 MG/KG 314.36

IR57 PA57SW06 CALCIUM 29656.600 MG/KG
IR57 PA57SW06 CHROMIUM 189,060 MG/KG • 81,00

IR57 PA57SW06 COBALT 20.890 MG/KG

IR57 PA57SW06 COPPER 817,740 MG/KG >. 34.00 > 124.31 *
IR57 PA57SW06 IRON 41969,700 MG/KG

IR57 PA57SW06 LEAD 226.740 MG/KG • 46,70 • 8.99 *

IR57 PA57SW06 MAGNESIUM 8780.210 MG/KG

tR57 PA57SW06 MANGANESE 692,480 MG/KG
IR57 PA57SW06 MOLYBDENUM 35.330 MG/KG > 2.68

IR57 PA57SW06 NICKEL 159.830 MG/KG • 20,90

IR57 PA57SW06 POTASSIUM 1248.200 MG/KG

IR57 PA57SW06 SODIUM 1084.730 MG/KG
IR57 PA57SW06 VANADIUM 39.590 MG/KG 117.17

IR57 PA57SW06 ZINC 674.580 MG/KG • 150.00 • 109.86 *

IR57 PA57SW06 AROCLOR-1260 280.000 UG/KG • 22.70
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IR57 PA578W06 FLUORANTHENE 1305.480 UG/KG > 600.00

IR57 PA57SW06 PYRENE 1257,570 UG/KG • 668.00
IR57 PA578W06 CARBON DISULFIDE 9,250 UG/KG
IR57 PA57SW06 PH 9,400 PH >< ><

JR57 PA57SW06 TOTAL OIL & GREASE 6200,000 MGIKG

IR57 PA57SW06 TPH-DIESEL 420,000 MG/KG
IR57 PA578W07 % SOLIDS 78,200 %

IR57 PA578W07 MERCURY 0,360 MG/KG • 0.15 2,28
IR57 PA57SW07 ARSENIC 60,930 MG/KG • 8,20

tR57 PA57SW07 ALUMINUM 11488,400 MG/KG

IR57 PA57SW07 ANTIMONY 28,870 MG/KG • g,05
IR57 PA57SW07 BARIUM 662,330 MG/KG • 314.36

11:157 PA578W07 CALCIUM 85669.300 MG/KG
IR57 PA57SW07 CHROMIUM 157.760 MG/KG • 81,00

IR57 PA57SW07 COBALT 49.420 MG/KG

IR57 PA57SW07 COPPER 1577,610 MG/KG • 34.00 • 124.31 *
IR57 PA57SW07 IRON 135844.000 MG/KG

IR57 PA57SW07 LEAD 541,890 MG/KG • 46.70 • 8.99 *

IR57 PA57SW07 MAGNESIUM 7598,650 MG/KG
iR57 PA57SW07 MANGANESE 1984,600 MG/KG

IR57 PA57SW07 MOLYBDENUM 601,170 MG/KG • 2.68

IR57 PA578W07 NICKEL 94,430 MG/KG • 20.90

IR57 PA57SW07 POTASSIUM 2243,900 MG/KG

IR57 PA578W07 SILVER 9.390 MG/KG • 1.00 • 1.43 *
tR57 PA578W07 SODIUM 831,440 MG/KG

IR57 PA57SW07 VANADIUM 49,960 MG/KG 117.17

IR57 PA578W07 ZINC 1742.780 MG/KG > 150,00 • 109,86 *
IR57 PA578W07 AROCLOR-1260 210,000 UG/KG • 22,70

IR57 PA578W07 BIS(2-ETHYLHEXYL) PHTHALATE 16418,560 UG/KG

IR57 PA57SW07 PH 7,900 PH >< ><
IR57 PA578W07 TOTAL OIL & GREASE 6100.000 MG/KG

IR57 PA57SW07 TPH-DIESEL 140,000 MG/KG
IR57 PA578W09 % SOLIDS 62.300 %

IR57 PA578W09 MERCURY 1.470 MG/KG • 0,15 2.28

IR57 PA57SW09 ARSENIC 6.420 MG/KG 8.20
IR57 PA57SW09 ALUMINUM 11318.000 MG/KG

IR57 PA57SW09 ANTIMONY 12.640 MG/KG • 9.05
IR57 PA578W09 BARIUM 975.770 MG/KG • 314.36

IR57 PA578W09 CADMIUM 2.460 MG/KG • 1.20 3.14
IR57 PA57SW09 CALCIUM 25203.800 MG/KG

IR57 PA578W09 CHROMIUM 149,540 MG/KG • 81.00

IR57 PA57SW09 COBALT 17.850 MG/KG

IR57 PA57SW09 COPPER 909,710 MG/KG > 34.00 • 124,31 *
IR57 PA57SW09 IRON 33496,700 MG/KG

IR57 PA57SW09 LEAD 514.980 MG/KG • 46.70 • 8.99 '*
IR57 PA57SW09 MAGNESIUM 16167,200 MG/KG

IR57 PA57SW09 MANGANESE 568.500 MG/KG

IR87 PA57SW09 MOLYBDENUM 15,420 MG/KG • 2.68
IR57 PA57SW09 NICKEL 89.650 MG/KG • 20.90

IR57 PA57SW09 POTASSIUM 1031.480 MG/KG

IR57 PA57SW09 SODIUM 1905.130 MG/KG

IR57 PA57SW09 VANADIUM 49,930 MG/KG 117,17

IRS7 PA57SW09 ZINC 694.150 MG/KG • 150.00 • 109.86 *
IR57 PA57SW09 AROCLOR-1260 1100.000 UG/KG • 22.70

IR57 PA578WO9 PH 9.400 PH >< ><

IR57 PA57SW09 TOTAL OIL & GREASE 14000.000 MG/KG
IR57 PA57SW09 TPH-DIESEL 800.000 MG/KG
IR57 PA578WI0 % SOLIDS 78,000 %

IR57 PA57SW10 MERCURY 0.310 MG/KG • 0.15 2,28
IR57 PA57SWI0 ARSENIC 29.690 MG/KG • 8.20

IR57 PA57SWlO ALUMINUM 9910,760 MG/KG

IR57 PA57SW10 ANTIMONY 34,370 MG]KG • 9,05

IR57 PA57SW10 BARIUM 283.090 MG/KG 314.36
IR57 PA57SWI0 CALCIUM 18909.600 MG/KG

IR57 PA57SW10 CHROMIUM 101.600 MG/KG • 81.00

IR57 PA57SW10 COBALT 19.920 MG/KG
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IR57 PA57SW10 COPPER 732,450 MG/KG > 34,00 > 124.31 *

IR57 PA57SWI0 IRON 49163,8(X) MG/KG

IR57 PA57SW10 LEAD 165,030 MG/KG > 46.70 > 8.99 *
IR57 PA57SW10 MAGNESIUM 8698.220 MG/KG

IR57 PA57SW10 MANGANESE 555.890 MG/KG

IR57 PA57SW10 MOLYBDENUM 143.220 MG/KG > 2.68

IR57 PA57SW10 NICKEL 63.120 MG/KG • 20.90

IR57 PA57SWI0 POTASSIUM 1112,070 MG/KG
IR57 PA57SW10 SODIUM 1029.600 MG/KG

IR57 PA57SW10 VANADIUM 39.650 MG/KG 117.17

IR57 PA57SW10 ZINC 610.760 MG/KG • 150,00 • 109.86 *
IR57 PA57SW10 AROCLOR-1260 260.000 UG/KG • 22,70

IR57 PA57SW10 BENZO(A)ANTHRACENE 629.090 UG/KG • 261.00

IR57 PA57SWlO BENZO(A)PYRENE 403.710 UG/KG 430.00
IR57 PA57SW10 BENZO(B)FLUORANTHENE 612,230 UG/KG

IR57 PA57SWlO BENZO(K)FLUORANTHENE 507.510 UG/KG
IFL57 PA57SWIO CHRYSENE 984.920 UG/KG > 384.00
IR57 PA57SW10 FLUORANTHENE 1193,210 UG/KG • 600.00

IR57 PA57SW10 PHENANTHRENE 668.420 UG/KG > 240,00

IR57 PA57SW10 PYRENE 1209.400 UG/KG > 668,00
IR57 PA57SW10 PH 8,200 PH >< ><

IR57 PA57SW10 TOTAL OIL & GREASE 6800.000 MG/KG
IR57 PA57SW10 TPH-DIESEL 120.000 MG/KG

IR57 PA57SW12 % SOLIDS 75,200 %

IR57 PA57SW12 MERCURY 0,160 MG/KG • 0,15 2,28

IR57 PA57SW12 ARSENIC 34.290 MG/KG > 8,20
IR57 PA57SW12 LEAD 256.490 MG/KG • 46.70 > 8.99 *

IR57 PA57SW12 ALUMINUM 22429.700 MG/KG

IR57 PA57SWl 2 ANTIMONY 25.160 MG/KG > 9.05
IR57 PA57SW12 BARIUM 563.960 MG/KG • 314.36

IR57 PA57SW12 CALCIUM 92681,100 MG/KG

IR57 PA57SW12 CHROMIUM 86,780 MG/KG > 81.00
IR57 PA57SW12 COBALT 48.120 MG/KG

IR57 PA57SW12 COPPER 1309,580 MG/KG > 34,00 • 124.31 *
IR57 PA57SW12 IRON 93442.900 MG/KG

IR57 PA57SWl 2 MAGNESIUM 16912,200 MG/KG

iR57 PA57SW12 MANGANESE 1703.810 MG/KG

IR57 PA57SW12 MOLYBDENUM 36,700 MG/KG • 2,68

IR57 PA57SW12 NICKEL 52.720 MG/KG • 20.90
IR57 PA57SW12 POTASSIUM 2793.100 MG/KG

IR57 PA57SW12 SILVER 5.030 MG/KG • 1,00 • 1,43 "
IR57 PA57SW12 SODIUM 1391,550 MG/KG

IR57 PA57SW12 VANADIUM 89,130 MG/KG 117,17

IR57 PA57SW12 ZINC 485.970 MG/KG > 150.00 > 109,86 *

tR57 PA57SW12 AROCLOR-1260 190.000 UG/KG • 22,70
IR57 PA57SW12 PH 8.400 PH >< ><

IR57 PA57SW12 TOTAL OIL & GREASE 7600.000 MG/KG

IR57 PA57SW12 TPH-DIESEL 280.000 MG/KG
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SITE STATION ANALYTE VALUE UNITS > ERL > BACKGROUND BACKGROUND

IR50 PA50FC417 % SOLIDS 64.900 %

IR50 PA50FC417 CYANIDE 0.180 MG/KG
IR50 PA50FC417 MERCURY 1.670 MG/KG • 0.15 2.28

IR50 PA50FC417 ARSENIC 4.690 MG/KG 8.20
IR50 PA50FC417 ALUMINUM 7958.910 MG/KG

IRSO PA50FC417 ANTIMONY 14.210 MGIKG • 9.05
IR50 PASOFC417 BARIUM 250.610 MG/KG 314.36

IR50 PASOFC417 BERYLLIUM 0.250 MG/KG 0.71

IR50 PASOFC417 CADMIUM 4.470 MG/KG • 1.20 > 3.14 *

IR50 PA50FC417 CALCIUM 4723.750 MG/KG
IR50 PA50FC417 CHROMIUM 293.030 MG/KG • 61,00

IR50 PA50FC417 COBALT 36.370 MG/KG

IFLS0 PASOFC417 COPPER 368.210 MG/KG • 34.00 • 124.31 *

IR50 PA50FC417 IRON 33385,800 MG/KG
IR50 PA50FC417 LEAD 655.220 MG/KG • 46.70 • 8.99 *

IR50 PASOFC417 MAGNESIUM 52604.800 MG/KG

IR50 PA50FC417 MANGANESE 574.840 MG/KG

IR50 PA50FC417 MOLYBDENUM 2.260 MG/KG 2.68
IR50 PA50FC417 NICKEL 672.450 MG/KG • 20.90

IR50 PA50FC417 POTASSIUM 807.740 MG/KG

IFLS0 PA50FC417 SILVER 8.870 MG/KG • 1.00 • 1.43 *

IR50 PASOFC417 SODIUM 216.630 MG/KG

IR50 PA50FC417 VANADIUM 43.390 MG/KG 117.17
IR50 PASOFC417 ZINC 1210,060 MG/KG • 150.00 • 109.86 *

IR50 PA50FC417 AROCLOR-1248 1200.000 UG/KG > 22.70

IR50 PA50FC417 AROCLOR-1260 17000.000 UG/KG • 22.70

IR50 PA50FC417 2-METHYLNAPHTHALENE 868.810 UG/KG • 70.00
IR50 PA50FC417 ACENAPHTHENE 1718.450 UG/KG • 16.00

tR50 PA50FC417 ANTHRACENE 3212.490 UG/KG • 85.30

IR50 PA50FC417 BENZO(A)ANTHRACENE 5982.450 UG/KG • 261.00

IR50 PA50FC417 BENZO(A)PYRENE 5552.600 UG/KG • 430.00
IR50 PA50FC417 BENZO(B)FLUORANTHENE 2802.770 UG/KG

IRS0 PA50FCA17 BENZO(K)FLUORANTHENE 3636.380 UG/KG
IR50 PA50FC417 CARBAZOLE 800.580 UG/KG
IR50 PA50FC417 CHRYSENE 5456.170 UG/KG > 384.00

IR50 PA50FC417 FLUORANTHENE 9098.010 UG/KG • 600.00

IR50 PA50FC417 FLUORENE 1996.440 UG/KG • 19.00

IR50 PA50FC417 INDENO(1,2,3-CD) PYRENE 2165.290 UG/KG
IR50 PA50FC417 NAPHTHALENE 2146.580 UG/KG • 160.00

IR50 PA50FC417 PHENANTHRENE 19002.670 UG/KG > 240.00
IR50 PA50FC417 PYRENE 16279.720 UG/KG • 668.00

IR50 PA5OFC417 TOTAL RECOVERABLE PETROLEUM HYDROCARBONS 180.000 MG/KG

IR50 PA50FC417 PH 8.000 PH >< ><
IR50 PA50FC417 TPH-DIESEL 500.000 MG/KG

IR50 PA5OSW500 % SOLIDS 42.100 %

IR50 PA50SW500 CYANIDE 0.240 MG/KG

IR50 PA5OSW500 MERCURY 0.920 MG/KG • 0.15 2.28
IR50 PA5OSWSO0 ARSENIC 8.050 MG/KG 8.20

IR50 PA50SW500 ALUMINUM 20133.800 MG/KG

IR50 PA50SW500 BARIUM 182.420 MG/KG 314.36

IR50 PA50SW500 BERYLLIUM 0.680 MG/KG 0.71
IR50 PA50SW500 CADMIUM 0.840 MG/KG 1.20 3.14

IR50 PA50SW500 CALCIUM 7657.860 MG/KG

IR50 PA5OSW500 CHROMIUM 197.200 MG/KG • 81.00

IR50 PA5OSW500 COBALT 30.180 MG/KG

IRS0 PA5OSW500 COPPER 357.450 MG/KG • 34.00 • 124.31 *
IRS0 PA5OSW500 IRON 40013.800 MG/KG

IR50 PA50SW500 LEAD 387.430 MG/KG • 46.70 • 8.99 *

IR50 PA50SW500 MAGNESIUM 35425.600 MG/KG

IR50 PA50SW500 MANGANESE 840.080 MG/KG
IR50 PA5OSW500 MOLYBDENUM 1.500 MG/KG 2.68

IR50 PA50SW500 NICKEL 325.520 MG/KG • 20.90

IR50 PA5OSW500 POTASSIUM 3054.230 MG/KG
IR50 PA5OSW500 SILVER 0.920 MG/KG 1.00 1.43

IR50 PA5OSW500 SODIUM 7672.740 MG/KG

IRS0 PA5OSW500 VANADIUM 89.330 MG/KG 117.17
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tR50 PA60SW500 ZINC 585.540 MG/KG > 150.00 • 109,86 *

tRSO PA50SW500 ALPHA-CHLORDANE 8.600 UG/KG

IR50 PA5OSW500 AROCLOR-1260 3500.000 UG/KG • 22.70
IR50 PASOSWSO0 GAMMA-CHLORDANE 7.300 UG/KG

IRSO PA50SW500 BENZO(A)ANTHRACENE 1900.000 UG/KG • 261.00

IR50 PA50SW500 BENZO(A)PYRENE 2200,000 UG/KG • 430.00

IR50 PA5OSW500 BENZO(B)FLUORANTHENE 2000.000 UG/KG
IR50 PA5OSW500 BENZO(K)FLUORANTHENE 1600.000 UG/KG

IR50 PA5OSW500 BIS(2-ETHYLHEXYL)PHTHALATE 2300.000 UG/KG
IR50 PA50SWS00 CHRYSENE 2100.000 UG/KG • 384.00

IR50 PA50SW500 FLUORANTHENE 3200.000 UG/KG • 600,00
IR50 PASOSW500 PHENANTHRENE 3400.000 UG/KG • 240.00

IR50 PASOSW500 PYRENE 6200,000 UG/KG • 668.00

IR50 PA50SW500 TOTAL RECOVERABLE PETROLEUM HYDROCARBONS 33.000 MG/KG
IR50 PASOSWSO0 PH 8.500 PH >< ><

IR50 PA5OSW500 TPH-DIESEL 690.000 MG/KG

IR50 PASOSW501 % SOLIDS 30.800 %
IR50 PA5OSW501 CYANIDE 0,240 MG/KG

IR50 PA50SW501 MERCURY 1.660 MG/KG • 0,15 2.28

IR50 PA50SWS01 ARSENIC 9.350 MG/KG • 8.20

IR50 PA50SW501 SELENIUM 2.330 MG/KG • 1.95
tR50 PA5OSW501 ALUMINUM 13334.300 MG/KG

IR50 PASOSW501 BARIUM 263.480 MG/KG 314.36

IR50 PA50SW501 BERYLLIUM 0.490 MGKG 0.71

IRS0 PA50SW501 CADMIUM 5.290 MGKG • 1.20 • 3.14 *
IR50 PA5OSW501 CALCIUM 24296.600 MGKG

IR50 PA5OSWS01 CHROMIUM 167,010 MG'KG • 81,00

IR50 PASOSWS01 COBALT 25.800 MG'KG
IRS0 PA5OSWS01 COPPER 312.280 MG'KG • 34,00 • 124,31 *

IR50 PASOSW501 IRON 31194,000 MG 'KG

IRS0 PA50SW501 LEAD 500.600 MG'KG • 46,70 • 8,99 *
IR50 PA50SW501 MAGNESIUM 26364.900 MG'KG

tR50 PA50SWS01 MANGANESE 1025.200 MG'KG

tRS0 PA5OSW501 MOLYBDENUM 3.450 MG'KG • 2.68
IR50 PA50SWS01 NICKEL 226.730 MG'KG • 20.90

IR50 PA50SW501 POTASSIUM 2657.510 MG 'KG

IRS0 PASOSW501 SILVER 1,260 MGrKG > 1.00 1.43

IR50 PA50SWS01 SODIUM 21345,000 MG'KG

IRS0 PA5OSW501 VANADIUM 64.480 MG/KG 117.17
IR50 PA5OSW501 ZINC 1010,190 MG/KG • 150.00 • 109.86 *

IR50 PA50SW501 ALPHA-CHLORDANE 21,000 UG/KG

IR50 PA50SWS01 AROCLOR-1260 2700.000 UG/KG • 22,70

IR50 PA5OSW501 GAMMA-CHLORDANE 16,000 UG/KG

IR50 PA5OSW501 BtS(2-ETHYLHEXYL) PHTHALATE 6500.000 UG/KG
IR50 PA5OSW501 CHRYSENE 730.000 UG/KG • 384.00

IR50 PA50SWS01 FLUORANTHENE 1300,000 UG/KG • 600.00

IR50 PA50SWS01 PYRENE 2000.000 UG/KG • 668.00
IR50 PASOSWS01 CARBON DISULFIDE 27.150 UG/KG

IRS0 PA50SW501 TOTAL RECOVERABLE PETROLEUM HYDROCARBONS 1300.000 MG/KG

IR50 PASOSW501 PH 8.000 PH >< ><

IR50 PA50SW501 TPH-DIESEL 1100.000 MG/KG
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ALTERNATIVE 1: OFF SITE DISPOSAL OF HAZARDOUS SEDIMENTS

STORM DRAIN SEDIMENTS

HUNTERS POINT SHIPYARD

COST ANALYSIS

Item/Description Quantity Unit Unit Cost ($) Total Cost ($)

CONSTRUCTION COSTS

Equipment
Mobilization/Demobilization

Line Cleaning Equipment 1 lump sum $3,000.00 $3,000
Rolloff Containers 4 each $2,800.00 $11,200
Flatbed Truck 1 each $345.00 $300
Front End Loader 1 each $186.00 $200

Dump Truck 1 each $186.00 $200
Baker Tanks 2 each $360.00 $700

Compactor 1 each $490.00 $500
Sediment Hauling and Placement

Rolloff Container Lease (4) 4 months l$12,000.00 $48,000
Flatbed Truck 4 months $1,225.00 $4,900
Front End Loader 4 months $4,225.00 $16,900

Dump Truck 4 months $4,075.00 $16,300
Setup/Remove Site Facilities (Note 1) 1 lump sum $5,541.00 $5,500
Construct/Remove Stockpile Area 1 lump sum $11,999.00 $12,000

Site Facilities (Notes 1,2) 4 months $3,159.00 $12,600
Transfer Pump Rental (2) 4 months $540.00 $2,200
Baker Tank Lease (2) 4 months $1,110.00 $4,400
Health and Safety Equipment 4 months $1,877.50 $7,500
Pickup Truck Rental (2) 4 months $1,200.00 $4,800
Sediment/Wastewater Sampling 1 lump sum $400.00 $400

Subtotal $151,600

Labor

Setup/Remove Site Facilities (Note 1) 1 lump sum $638.00 $600
Construct/Remove Stockpile Area (Note 3) 1 lump sum $13,754.00 $13,800
Install/RemoveTransfer Pumps 2 each $237.12 $500

Line Cleaning 99,500 linear feet $1.00 $99,500
Heavy Duty Line Cleaning (Note 4) 1,100 cubic yards $250.00 $275,000
Manhole Cleaning 254 each $76.00 $19,300
Catchbasin Cleaning 524 each $80.00 $41,900
Unfreezing Manholes (Note 5) 25 each $158.08 $4,000
Video Monitoring (I) 99,500 linear feet $0.60 $59,700
Video Monitoring (II) 99,500 linear feet $0.60 $59,700
Sediment Hauling and Placement -- On Site (Note 6) 16 weeks $3,645.18 $58,300
Sanitary Sewer Hookup 1 each $1,316.00 $1,300
Sediment Sampling 50 each $19.76 $1,000
Wastewater Sampling 10 each $9.88 $100

Subtotal $634,700

Materials

Setup Site Facilities (Note 1) 1 lump sum $500.00 $500
Construct Stockpile Area (Note 3) 1 lump sum $13,124.00 $13,100
PPE 1 lump sum $3,200.00 $3,200

Sediment Hauling and Placement -- On Site (Notes 6, 7) 1 lump sum $29,791.00 $29,800
Hazardous Sediment Transport Fee (Notes 8,9) 891 tons $30.00 $26,700
Hazardous Sediment Stabilization/Disposal Fee (Notes 9,10 891 tons $227.50 $202,700
Hazardous Sediment Transport Fee (Notes 8,9) 594 tons $150.00 $89,100
Hazardous Sediment Treatment/Disposal Fee (Note 9,11) 594 tons $600.00 $356,400

Subtotal $721,500



ALTERNATIVE 1: OFF SITE DISPOSAL OF HAZARDOUS SEDIMENTS

STORM DRAIN SEDIMENTS

HUNTERS POINT SHIPYARD

COST ANALYSIS

Item/Description Quantity Unit Unit Cost ($) Total Cost ($)

Analytical
Sediment Analysis (Notes 12,13)

Paint Filter samples 160 each $10.00 $1,600
VOC samples 50 each $274.50 $13,700
SVOC samples 50 each $519.00 $26,000

Pesticide/PCB samples 50 each $264.00 $13,200
Metals samples 50 each $292.50 $14,600
TCLP samples 25 each $151.50 $3,800

WET samples 25 each $94.50 $2,400

Wastewater Analysis (Notes 13,14)
VOC samples 10 each $280.50 $2,800

SVOC samples 10 each $529.50 $5,300
Pesticide/PC'B samples 10 each $264.00 $2,600

Metals samples 10 each $289.50 $2,900

TPH (purgeable) samples 10 each $123.00 $1,200
TPH (extractable) samples 10 each $130.50 $1,300

General Water Quality samples 10 each $51.00 $500
Subtotal $91,900

TOTAL CONSTRUCTION COSTS I $1,599,700 I

Overhead and Profit at 20% $319,900

Contingency at 30% $479,900

] $799,800 I

TOTAL CAPITAL AND CONSTRUCTION COSTS [ $2,399,500 [

TOTAL ALTERNATIVE COST ] $2,399,500 ]

ASSUMPTIONS

GENERAL

Cost assumes that 50 percent of all sediments generated will be hazardous. Of the hazardous sediments,
40 percent will require treatment to meet land ban restrictions for VOCs, and 60 percent will require stabilization to meet
land ban restrictions for metals.

Nonhazardous sediments will be stockpiled for later use in construction of the Parcel E landfill.
Sediments will be stockpiled daily to await analytical results.

The existing decontamination pad at Hunters Point will be used.

NOTE 1 Site facilities include personnel and equipment decontamination stations, office trailer, storage van, and toilets.

NOTE 2 Equipment costs include rental of decon, trailer, baker tank, steam cleaner, pump, office trailer, storage van, and toilets.
NOTE 3 The stockpile area will consist of a 150 foot by 200 foot square liner overlain by 1 foot of compacted soils.
NOTE 4 All sediments in manholes and catchbasins will require heavy duty cleaning and half the sediments in drain lines

will require heavy duty cleaning
NOTE 5 Assumes 2 laborers will be required for 4 hours to unfreeze each stuck manhole.

NOTE 6 Assumes 1 full-time and 1 part-time laborer and I full-time and 1 part-time heavy equipment operator will be employed
for the duration of construction activities. Includes labor for setting temporary liners for daily stockpiles.

NOTE 7 Daily sediment stockpiles will be placed on temporary 40 foot by 40 foot liners. The liners will be removed and disposed
with each sediment stockpile.

NOTE 8 All hazardous sediment transport will be conducted by the disposal facility.
NOTE 9 Assumes sediment density of 110 pounds per cubic foot.
NOTE 10 Unit cost for stabilization and disposal at the Kettleman Hills Class I landfill in California.

NOTE 11 Unit cost for treatment and disposal at the Laidlaw Class I landfill in Clive, Utah.

NOTE 12 Sediments will be sampled every 50 cubic yards.
NOTE 13 Analytical costs assume 50 percent increase for 5 day turnaround.

NOTE 14 Wastewater sampling frequency assumes that each full baker tank is sampled before discharge to sanitary sewer.



ALTERNATIVE 2: OFF SITE DISPOSAL OF ALL SEDIMENTS

STORM DRAIN SEDIMENTS

HUNTERS POINT SHIPYARD

COST ANALYSIS

Item/Description Ouantity Unit Unit Cost ($) Total Cost ($)

CONSTRUCTION COSTS

Equipment
Mobilization/Demobilization

Line Cleaning Equipment 1 lump sum $3,000.00 $3,000
Rolloff Containers 4 each $2,800.00 $11,200
Flatbed Truck 1 each $345.00 $300
Front End Loader 1 each $186.00 $200

Dump Truck 1 each $186.00 $200
Baker Tanks 2 each $360.00 $700

Compactor 1 each $490.00 $500
Sediment Hauling and Placement

Rolloff Container Lease (4) 4 months $12,000.00 $48,000
Flatbed Truck 4 months $1,225.00 $4,900
Front End Loader 4 months $4,225.00 $16,900

Setup/Remove Site Facilities (Note 1) 1 lump sum $5,541.00 $5,500
Construct/Remove Stockpile Area 1 lump sum $11,999.00 $12,000
Site Facilities (Notes 1,2) 4 months $3,159.00 $12,600
Transfer Pump Rental (2) 4 months $540.00 $2,200
Baker Tank Lease (2) 4 months $1,110.00 $4,400
Health and Safety Equipment 4 months $1,877.50 $7,500
Pickup Truck Rental (2) 4 months $1,200.00 $4,800
Sediment/Wastewater Sampling 1 lump sum $400.00 $400

Subtotal $135,300

Labor

Setup/Remove Site Facilities (Note 1) 1 lump sum $638.00 $600
Construct/Remove Stockpile Area (Note 3) 1 lump sum $13354.00 $13,800
Instail/RemoveTransfer Pumps 2 each $237.12 $500
Line Cleaning 99,500 linear feet $1.00 $99,500

Heavy Duty Line Cleaning (Note 4) 1,100 cubic yards $250.00 $275,000
Manhole Cleaning 254 each $76.00 $19,300
Catehbasin Cleaning 524 each $80.00 $41,900

Unfreezing Manholes (Note 5) 25 each $158.08 $4,000
Video Monitoring (I) 99,500 linear feet $0.60 $59,700
Video Monitoring (II) 99,500 linear feet $0.60 $59,700
Sediment Hauling and Placement -- On Site (Note 6) 16 weeks $3,088.78 $49,400
Sanitary Sewer Hookup 1 each $1,316.00 $1,300
Sediment Sampling 50 each $19.76 $1,000
Wastewater Sampling 10 each $9.88 $100

Subtotal $625,800

Materials

Setup Site Facilities (Note 1) 1 lump sum $500.00 $500
Construct Stockpile Area (Note 3) 1 lump sum $13,124.00 $13,100
PPE 1 lump sum $3,200.00 $3,200

Sediment Hauling and Placement -- On Site (Notes 6, 7) 1 lump sum $29,791.00 $29,800
Nonhazardous Sediment Transport Fee (Notes 8,9) 1,485 tons $11.00 $16,300
Nonhazardous Sediment Disposal Fee (Notes 9,10) 1,485 tons $38.00 $56,400
Hazardous Sediment Transport Fee (Notes 8,9) 891 tons $30.00 $26,700

Hazardous Sediment Stabilization/Disposal Fee (Notes 9,1 891 tons $227.50 $202,700

Hazardous Sediment Transport Fee (Notes 8,9) 594 tons $150.00 $89,100
Hazardous Sediment Treatment/Disposal Fee (Notes 9,12) 594 tons $600.00 $356,400

Subtotal $794,200



ALTERNATIVE 2: OFF SITE DISPOSAL OF ALL SEDIMENTS

STORM DRAIN SEDIMENTS

HUNTERS POINT SHIPYARD

COST ANALYSIS

Item/Description Quantity Unit Unit Cost ($) Total Cost ($)

Analytical
Sediment Analysis (Notes 13,14)

Paint Filter samples 160 each $10.00 $1,600

VOC samples 50 each $274.50 $13,700
SVOC samples 50 each $519.00 $26,000
Pesticide/PCB samples 50 each $264.00 $13,200
Metals samples 50 each $292.50 $14,600

TCLP samples 25 each $151.50 $3,800
WET samples 25 each $94.50 $2,400

Wastewater Analysis (Notes 14,15)
VOC samples 10 each $280.50 $2,800
SVOC samples 10 each $529.50 $5,300

Pesticide/PCB samples 10 each $264.00 $2,600

Metals samples 10 each $289.50 $2,900

TPH (purgeable) samples 10 each $125.00 $1,200
TPH (extractable) samples 10 each $130.50 $1,300

General Water Quality samples 10 each $51.00 $500
Subtotal $91,900

TOTAL CONSTRUCTION COSTS [ $1,647,200 ]

Overhead and Profit at 20% $329,400

Contingency at 30% $494,200

I $8z3,6°°I

TOTAL CAPITAL AND CONSTRUCTION COSTS [ $2,470,800 [

TOTAL ALTERNATIVE COST I $2,470,800 I

ASSUMPTIONS
GENERAL

Cost assumes that 50 percent of all sediments generated will be hazardous. Of the hazardous sediments,

40 percent will require treatment to meet land ban restrictions for VOCs, and 60 percent will require stabilization to meet
land ban restrictions for metals.

Nonhazardous sediments will be disposed off site in a Class III landfill.
Sediments will be stockpiled daily to await analytical results.

• The existing decontamination pad at Hunters Point will be used.

NOTE 1 Site facilities include personnel and equipment decontamination stations, office trailer, storage van, and toilets.
NOTE 2 Equipment costs include rental of decon, trailer, baker tank, steam cleaner, pump, office trailer, storage van, and toilets.
NOTE 3 The stockpile area will consist of a 150 foot by 200 foot square liner overlain by 1 foot of compacted soils.
NOTE 4 All sediments in manholes and catchbasins will require heavy duty cleaning and half the sediments in drain lines

will require heavy duty cleaning
NOTE 5 Assumes 2 laborers will be required for 4 hours to unfreeze each stuck manhole.
NOTE 6 Assumes 1 full-time and 1 part-time laborer and 1 full-time heavy equipment operator will be employed for the

duration of construction activities. Includes labor for setting temporary liners for daily stockpiles.

NOTE 7 Daily sediment stockpiles will be placed on temporary 40 foot by 40 foot liners. The liners will be removed and disposed
with each sediment stockpile.

NOTE 8 All sediment transport will be conducted by the respective disposal facility.

NOTE 9 Assumes sediment density of 110 pounds per cubic foot.

NOTE 10 Unit cost for disposal at the Kettleman Hills Class III landfill in California.

NOTE 11 Unit cost for stabilization and disposal at the Kettleman Hills Class I landfill in California.

NOTE 12 Unit cost for treatment and disposal at the Laidlaw Class I landfill in Clive, Utah.
NOTE 13 Sediments will be sampled every 50 cubic yards.

NOTE 14 Analytical costs assume 50 percent increase for 5 day turnaround.
NOTE 15 Wastewater sampling frequency assumes that each full baker tank is sampled before discharge to sanitary sewer.



ALTERNATIVE 3: ON-SITE MANAGEMENT

STORM DRAIN SEDIMENTS

HUNTERS POINT SHIPYARD

COST ANALYSIS

Item/I_scription Quantity Unit Unit Cost ($) Total Cost ($)

CONSTRUCTION COSTS

Eqoipmeat
Mobilization/Demobilization

Line Cleaning Equipment 1 lump sum $3,000.00 $3,000
Rolloff Containers 4 each $2,800.00 $11,200
Flatbed Truck 1 each $345.00 $300

Front End Loader 1 each $186.00 $200

Dump Truck 1 each $186.00 $200
Dozer 1 each $195.00 $200

Baker Tanks 2 each $360.00 $700

Compactor 1 each $490.00 $500
Drill Rig 1 each $2,000.00 $2,000

Well Development Rig I each $600.00 $600

Sediment Hauling and Placement

Rolloff Container Lease (4) 4 months $12,000.00 $48,000
Flatbed Truck 4 months $1,225.00 $4,900

Front End Loader 4 months $4,225.00 $16,900

Dump Truck 4 months $4,075.00 $16,300
Dozer 1 months $9,275.00 $9,300

LandfillConstruction(NoteI)
Excavation 1,200 cubic yards $0.41 $500

Sand (Haul and Place) 800 cubic yards $5.61 $4,500

Soil (Place and Compact) 1200 cubic yards $0.70 $800
Vegetation 11 msf $7.15 $100

Setup/Remove Site Facilities (Note 2) 1 lump sum $5,541.00 $5,500
Construct/Remove Stockpile Area 1 lump sum $11,999.00 $12,000

Site Facilities (Notes 2,3) 4 months $3,159.00 $12,600

Transfer Pump Rental (2) 4 months $540.00 $2,200

Baker Tank Lease (2) 4 months $1,110.00 $4,400
Health and Safety Equipment 4 months $1,877.50 $7,500

Pickup Truck Rental (2) 4 months $1,200.00 $4,800
Sediment/Wastewater Sampling 1 lump sum $400.00 $400

Monitoring Well Installation 60 linear feet $10.42 $600
Subtotal $170,200

Labor

Setup/Remove Site Facilities (Note 2) 1 lump sum $638.00 $600

Construct/Remove Stockpile Area (Note 4) 1 lump sum $13,754.00 $13,800

Instail/RemoveTransfcr Pumps 2 each $237.12 $500

Line Cleaning 99,500 linear feet $1.00 $99,500
Heavy Duty Line Cleaning (Note5) 1,100 cubic yards $250.00 $275,000

Manhole Cleaning 254 each $76.00 $19,300

Catchbasin Cleaning 524 each $80.00 $41,900

Unfreezing Manholes (Note 6) 25 each $158.08 $4,000

Video Monitoring (I) 99,500 linear feet $0.60 $59,700

Video Monitoring (II) 99,500 linear feet $0.60 $59,700
Sediment Hauling and Placement - On Site (Note 7) 16 weeks $9,983.95 $159,700
Landfill Construction

Excavation 1,200 cubic yards $0.25 $300

Sand (Haul and Place) 800 cubic yards $2.14 $1,700

Soil (Place and Compact) 1,200 cubic yards $0.68 $800
Liner 21,600 square feet $0.08 $1,700

Vegetation 11 msf $6.50 $100

Sanitary Sewer Hookup 1 each $1,316.00 $1,300

Monitoring Well Installation (Note 8)
Boring 60 linear feet $25.00 $1,500
Construction 60 linear feet $13.00 $800

Completion 3 each $125.00 $400

Development 3 each $65.00 $200

Survey 3 each $270.00 $800
Subsurface Utility Clearance 12 hours $120.00 $1,400

Drums for Handling Cuttings 9 each $25.00 $200
Decontamination 3 each $37.50 $100

CAMU Administration (Note 9) 2 months $8,300.00 $16,600
Sediment Sampling 50 each $19.76 $1,000

Wastewater Sampling 10 each $9.88 $100
Subtotal $762,700



ALTERNATIVE 3: ON-SITE MANAGEMENT

STORM DRAIN SEDIMENTS

HUNTERS POINT SHIPYARD
COST ANALYSIS

Item/Description Quantity Unit Unit Cost ($) Total Cost ($)

Materials

Setup Site Facilities (Note 2) 1 lump sum $500.00 $500

Construct Stockpile Area (Note 4) 1 lump sum $13,124.00 $13,100
PPE 1 lump sum $3,200.00 $3,200

Landfill Construction (Note 1)
Sand 800 cubic yards $10.00 $8,000

HDPE Liner 21,600 tquare feet $0.27 $5,800

Vegetation 11 msf $18.25 $200

Sediment Hauling and Placement - On Site (Note 10) 1 lump sum $29,791.00 $29,800
Monitoring Well Installation (Note 8)

2-inch PVC Casing 60 linear feet $6.00 $400
24nch PVC Screen 30 linear feet $g.00 $200

Steel Casing 3 each $150.00 $500
Miscellaneous Well Materials 3 each $118.00 $400

Drums for Handling Cuttings 9 each $60.00 $500
Subtotal $62,600

Analytical

Sediment Analysis (Notes 11,12)
Paint Filter samples 160 each $10.00 $1,600

VOC samples 50 each $274.50 $13,700
SVOC samples 50 each $519.00 $26,000

Pesticide/PCB samples 50 each $264.00 $13,200

Metals samples 50 each $292.50 $14,600

TCLP samples 25 each $151.50 $3,800
WET samples 25 each $94.50 $2,400

Wastewater Analysis (Notes 12,13)

VOC samples 10 each $280.50 $2,800

SVOC samples 10 each $529.50 $5,300

Pcsticide/PCB samples 10 each $264.00 $2,600
Metals samples 10 each $289.50 $2,900

TPH (purgcable) samples 10 each $123.00 $1,200

TPH (extractable) samples 10 each $130.50 $1,300

C_neral Water Quality samples 10 each $51.00 $500
Subtotal $91,900

TOTAL CONSTRUCTION COSTS [ $1,087,400 [

Overhead and Profit at 20% $217,500

Contingency at 30% $326,200

] $543,700 ]

TOTAL CAPITAL AND CONSTRUCTION COSTS [ $1,631,I00 ]



ALTERNATIVE 3: ON-SITE MANAGEMENT

STORM DRAIN SEDIMENTS

HUNTERS POINT SHIPYARD

COST ANALYSIS

Item/Description Quantity Unit Unit Cost ($) Total Cost ($)

ANNUAL OPERATION AND MAINTENANCE COST

Equipment
Quarterly Sampling (Note 14) 1 lamp $800.00 S800

Subtotal $800
Labor

Quarterly Sampling (Note 15) 1 lamp $3,200.00 $3,200
Subtotal $3,200

Materials (15% of Well Construction Costs) Subtotal $1,600

Analytical

Quarterly Sampling (Note 16)
VOC samples 12 each $280.50 S3,400

SVOC samples 12 each $529.50 $6,400

Pesticidc/PCB samples 12 each $264.00 $3,200
Metals samples 12 each $289.50 S3,500

TPH (purgeable) samples 12 each $123.00 $1,500

TPH (extractable) samples 12 each $130.50 $1,600
Subtotal $19,600

ANNUAL O&M COSTS [ $25,200

Overhead and Profit at 20% $5,000

Contingency at 30% $7,600

$12,600

TOTAL ANNUAL O&M COSTS L $37,800

LIFETIME OPERATION AND MAINTENANCE COST

Discount Rate 4 %

Years 5

LIFETIME O&M COSTS L $168,300

TOTAL ALTERNATIVE COST [ $1,799,400 [

ASSUMPTIONS

GENERAL

Costassumesgroundwatermonitoringwillbeconductedfora periodof5 yearsafterconstructionofthedisposalcell.

At thattime.theHPA landfillwillbe cappedand monitoringwillno longerbeconductedunderthisEE/CA.

The existingdecontaminationpad atHuntersPointwillbe used.

NOTE 1 The on-sitedisposalcellbasewillconsistofI footofsoiloverlayinga 20mil-thichHDPE linerplacedon 6 inchesofsand.

The landfillcap willconsistof6 inchesofsand,a 20 rail-thickHDPE liner,I footofsand,and 2 feetofsoil.

The top ofthelandfillwillbevegetatedwithgrass.

NOTE 2 Sitefacilitiesincludepersonneland equipmentdecontaminationstations,officetrailer,storagevan,and toilets.

NOTE 3 Equipment costsincluderentalofdccon,trailer,bakertank,steamcleaner,pump, officetrailer,storagevan,and toilets.

NOTE 4 The stockpileareawillconsistofa 150footby 200footsquarelineroverlainby I footofcompactedsoils.

NO_rE 5 All sedimentsinmanholes and catehbasinswillrequireheavydutycleaningand halfthesedimentsindrainlines

willrequireheavydutycleaning

NOTE 6 Assumes 2 laborerswillberequiredfor4 hourstounfreezeeachstuckmanhole.

NOTE 7 Assamcs 2 full-timelaborersand heavyequipmentoperatorsand I parttimeequipmentoperatorwillbe employed forthe

durationofconstructionactivities.Includeslaborforsettingtemporarylinersfordailystockpiles.

NOTE 8 Three20-footdeep monitoringwellswillbe constructedtomonitorgroundwaterquiaityinthevicinityofthedisposalcell.

NOTE 9 Assumes 2 personnelwillberequiredfull-timefor2 months foradministrativeissuesrelatedtoimplementationofa CAMU.

NOTE 10 Dailysedimentstockpileswillbeplacedon temporary40 footby 40footliners.The linerswillberemoved and disposed

witheachsedimentstockpile.

NOTE 11 Sedimentswillbesampledevery50 cubicyards.

NOTE 12 Analyticalcostsassume 50percentincreasefor5 day turnaround.

NOTE 13 Wastcwatersamplingfrequencyassumesthateachfullbakertankissampledbeforedischargetosanitarysewer.

NOTE 14 Includesvehicleand equipmentrental.

NOTE 15 QuarterlysamplingwilltakeI day/quarterwith2 personnel.Includessalary,lodging,and meals.

NOTE 16 QuarterlysamplingwillrequireI samplefrom eachof3 wells4 timesa year.



ALTERNATIVE 4: ON-SITE TREATMENT

STORM DRAIN SEDIMENTS

HUNTERS POINT SHIPYARD

COST ANALYSIS

Item/Description Quantity Unit Unit Cost ($) Total Cost ($)

CONSTRUCTION COSTS

Equipment

Mobilization/Demobilization

Line Cleaning Equipment 1 lump sum $3,000.00 $3,000

Rolloff Containers 4 each $2,800.00 $11,200

Flatbed Truck 1 each $345.00 $300

Front End Loader 1 each $186.00 $200

Dump Truck 1 each $186.00 $200
Baker Tanks 2 each $360.00 $700

Compactor 1 each $490.00 $500

Stabilization Equipment I lump sum $16,800.00 $16,800

Sediment Hauling and Placement

Rolloff Container Lease (4) 4 months $12,000.00 $48,000

Flatbed Truck 4 months $i,225.00 $4,900

Front End Loader 4 months $4,225.00 $16,900

Dump Truck 4 months $4,075.00 $16,300

Setup/Remove Site Facilities (Note 1) 1 lump sum $5,541.00 $5,500

Construct/Remove Stockpile Area 1 lump sum $11,999.00 $12,000

Site Facilities (Notes 1,2) 4 months $3,159.00 $12,600

Transfer Pump Rental (2) 4 months $540.00 $2,200

Baker Tank Lease (2) 4 months $1,110.00 $4,400

Healthand SafetyEquipment 4 months $1,877.50 $7,500

PickupTruckRental(2) 4 months $1,200.00 $4,800

Sediment/WastewaterSampling 1 lump sum $400.00 $400

Subtotal $168,400

Labor

Setup/Remove Site Facilities (Note 1) 1 lump sum $638.00 $600

Construct/Remove Stockpile Area (Note 3) 1 lump sum $13,754.00 $13,800

Inst all/RemoveTr ansfer Pumps 2 each $237.12 $500

Line Cleaning 99,500 linear feet $1.00 $99,500

Heavy Duty Line Cleaning (Note 4) 1,100 cubic yards $250.00 $275,000

Manhole Cleaning 254 each $76.00 $19,300

Catchbasin Cleaning 524 each $80.00 $41,900

Unfreezing Manholes (Note 5) 25 each $158.08 $4,000

Video Monitoring (I) 99,500 linear feet $0.60 $59,700

Video Monitoring (II) 99,500 linear feet $0.60 $59,700

Sediment Hauling and Placement - On Site (Note 6) 16 weeks $9,983.95 $159,700

SanitarySewer Hookup 1 each $1,316.00 $1,300

Sediment Sampling 50 each $19.76 $1,000

Wastewater Sampling 10 each $9.88 $100

Subtotal $736,100

Materials

Setup Site Facilities (Note 1) 1 lump sum $500,00 $300

Construct Stockpile Area (Note 3) 1 lump sum $13,124.00 $13,100

PPE 1 lump sum $3,200.00 $3,200

Sediment Hauling and Placement - On Site (Notes 6, 7) 1 lump sum $29,791.00 $29,800

Stabilization (Note 8) 891 tons $60.00 $33,500

Stabilized Sediment Transport Fee (Notes 9,10,11) 1,158 tons $11.00 $12,700

Stabilized Sediment Disposal Fee (Notes 9,11,12) 1,158 tons $38.00 $44,000

Nonhazardous Sediment Transport Fee (Note 10,11) 1,485 tons $11.00 $16,300

Nonha,x Sediment Treatment/Disposal Fee (Notes 11,12) 1,485 tons $38.00 $56,400

Hazardous Sediment Transport Fee (Notes 10,11) 594 tons $150.00 $89,100

Hazardous Sediment Treatment/Disposal Fee (Note 11,13) 594 tons $600.00 $356,400

Subtotal $675,000



ALTERNATIVE 4: ON-SITE TREATMENT

STORM DRAIN SEDIMENTS

, HUNTERS POINT SHIPYARD
COST ANALYSIS

Item/Description Quantity Unit Unit Cost ($) Total Cost ($)

Analytical

Sediment Analysis (Notes ]4,15)

Paint Hirer samples 160 each $10.00 $1,600

VOC samples 50 each S274.50 $13,700

SVOC samples 50 each $519.00 $26,000

Pesticide/PCB samples 50 each $264.00 $13,200

Metals samples 50 each $292.50 $14,600

TCLP samples (Note 16) 41 each $151.50 $6,200

WET samples 41 each $94.50 $3,900

Wastewater Analysis (Notes 15,17)

VOC samples 10 each $280.50 $2,800

SVOC samples 10 each $529.50 $5,300

Pesticide/PCB samples 10 each $264.00 $2,600

Metals samples 10 each $289.50 $2,900

TPH (purgeable) samples 10 each $123.00 $1,200

TPH (extractable) samples 10 each $130.50 $1,300

General Water Quality samples 10 each $51.00 $500
Subtotal $95,800

TOTAL CONSTRUCTION COSTS I $1,675,300[

Overhead and Profit at 20% $335,100

Contingency at 30% $502,600

I $837.7001

TOTAL CAPITAL AND CONSTRUCTION COSTS [ $2,513,000 J

TOTAL ALTERNATIVE COST [ $2,513,000 J

ASSUMPTIONS

GENERAL

Cost assumes that 50 percent of all sediments generated will be hazardous. Of the hazardous sediments,

40 percent will require treatment to meet land ban restrictions for VOCs, and 60 percent require stabilization to meet

land ban restrictions for metals. Sediments requiring treatment will be sent off site to a Class I treatment and disposal facility.

Sediments requiring stabilization only will be treated on site and disposed of off site at a Class III landfill.

Nonhazardous sediments will be disposed of at a Class Ill landfill.

Sediments will be stockpiled dally to await analytical results.

The existing decontamination pad at Hunters Point will be used.

NOTE 1 Site facilities include personnel and equipment decontamination stations, office trailer, storage van, and toilets.

NOTE 2 Equipment costs include rental of decon, trailer, baker tank, steam cleaner, pump, office trailer, storage van, and toilets.

NOTE 3 The stockpile area will consist of a 150 foot by 200 foot square liner overlain by I foot of compacted soils.

NOTE 4 All sediments in manholes and catchbasius will require heavy duty cleaning and half the sediments in drain lines

will require heavy duty cleaning

NOTE 5 Assumes 2 laborers will be required for 4 hours to unfreeze each stuck manhole.

NOTE 6 Assumes 2 full-time laborers and heavy equipment operators and I part time equipment operator will be employed for the

duration of construction activities. Includes labor for setting temporary liners for daily stockpiles.

NOTE 7 Daily sediment stockpiles will be placed on temporary 40 foot by 40 foot liners. The liners will be removed and disposed

with each sediment stockpile.
NOTE 8 Sediment stabilization unit costs taken from IT comments to draft EE/CA.

NOTE 9 Assumes 30 percent sediment weight increase due to stabilization

NOTE 10 All nonhazardous, stabilized, and hazardous sediment off-site transport will be conducted by the disposal facility.

NOTE 11 Assumes sediment density of 110 pounds per cubic foot.

NOTE 12 Unit cost for disposal at the Kettleman Hills Class III landfill in California.

NOTE 13 Unit cost for treatment and disposal at the Laidlaw Class I landfill in Clive, Utah.

NOTE 14 Sediments will be sampled every 50 cubic yards.

NOTE 15 Analytical costs assume 50 percent increase for 5 day turnaround.

NOTE 16 TCLP and WET analysis will be conducted on sediments as generated and also on stabilized sediments.

NOTE 17 Wastewater sampling frequency assumes that each full baker tank is sampled before discharge to sanitary sewer.
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_NSE TO AGENCY COMMENTS ON
DRAFT ENGINEF_R1NG EVALUATION/COST ANALYSIS

FOR HUNTERS POINT ANNEX SIIIPYARD
STORM DRAIN SYSTEM

This document presents the Navy's responses to 00mments on the draft eagineering evaluatiol3/Cost
analysis (EE/CA) for the Storm Drain System, Hunters Point Shipyard (HPS), dated April 5, 1996.
The comments addressed below were received from the U.S. Environmental Protection Agency (EPA)
on May 6, 1996 and California Department of Toxic Substances Control (DTSC) on May 8, 1996.
The responses to comments have been further revised based on verbal discussions with the regulatory
agencies on the Navy's responses to comments presented in the draft final EE/CA. The revised
responses follow.

_NSE TO COMMENTS FROM EPA

General Comments

1. Comment: The use of "selection levels" as screening criteria for specified metals is
unacce__ptable. There has been no discussion regarding the designation and
use of such levels between members of the BCT. The EE/CA contains no
justification or explanation of methods used to calculate the levels which
are sometimes 300 to 400 times the screening criteria in Table 6. The
agencies and the Navy must first come to an agreement on the
appropriateness of the need to determine such selection levels and on a
method to calculate the levels, and then all decisions and agreements
should be fully explained in the EE/CA.

Response: In a meeting held on May 7, 1996, EPA, DTSC, the Regional Water Quality
Control Board (RWQCB), and the Navy discussed the screening approach
presented in the draft EE/CA for groundwater infiltrating into the storm drain
system. No acceptable screening approach for infiltrating groundwater was
identified. InsteP, all attendees agreed to narrow the scope of the storm

drain action to encompass removal of sediment only. Therefore, no screening
criteria for groundwater will be used in this EE/CA. It was further agreed
that the Navy would, outside of the removal action process, establish
background levels of inorganic constituents in groundwater and evaluate the
threat that might be posed by groundwater infiltrating into the storm drain
system.

The process of identifying and using groundwater screening criteria for I-IPS
which are acceptable to the Navy and the regulating agencies is not yet
complete. Outstanding issues to be resolved as part of this effort include the
(1) selection of a group or combination of groups of risk numbers which can
be used for screening criteria and (2)consideration of groundwater ambient
levels. Currently, the Navy is working with the agencies on a separate study
to identify Hunters Point Groundwater Ambient Levels (HGALs). Selection
of appropriate screening criteria and use of HGALs will be conducted within
the Draft Final Parcel B Feasibility Study (FS) since that document will
contain the first proposed remedial action for groundwater at HPS. If more
time is needed to resolve the screening criteria and HGALs issues than is
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allowed by the FS schedule, the Record of Decision (ROD) will include as a
condition, a description of the process to be used. Final screening levels
would then be identified in the remedial design phase for Parcel B.

2. Comment: Since all reaches of the storm drain system have been screened out for
metals in this t'_'ICA by using the selection levels discussed above, these
reaches will probably need to be re-evaluated after mutually agreed upon
screening levels for metals are determined.

B£sponseA Comment _. Please see the r4_pons_ to general comment 1 regarding
further evaluation of background levels for metals. Infiltration study sampling
will be performed at the completion of sediment cleaning. Sampling data from
the infiltration study will be used in the parcel FSs or will be the basis of a
requirement for a conditional ROD in parcels where an FS has already been
completed.

3. Comment: The document as it stands uses only PCBs [polychlorinated blphenyls] as

the trigger for monitoring groundwater infiltration into storm drains, and
then only one reach (although PCBs were detected in two reaches - see
Specific Comment #35), and as such barely supports the need for a
removal action related to groundwater enntamination. Since organics
(TCE, DCE [trichloroethene, dichioroethene]) were detected above Bay
and Estuary screening criteria, it would be useful to sample and analyze
for these constituents in addition to metals, pesticides, and PCES.

Response: Monitoring for PCBs in two reaches should have been presented. Bay and
estuary plan water quality objectives were not used as screening criteria in this
EE/CA. Water quality was compared, however, with bay and estuary plan

water quality objectives for informational purposes. This is stated in the last
paragraph on page 38 and in the first sentence beginning on page 45.

The infiltration of groundwater into the storm drain system has been removed
from the scope of the removal action, but sampling for the infiltration study
will be performed at the completion of sediment removal work. Sampling data
from the infiltration study will be used in the parcel FSs or will be the basis
of a requirement for a conditional ROD in parcels where an FS has already
been completed. Please refer to the response to EPA general comment 1 for
further explanation.

4. Comment: Much discussion is presented on whether the soil and sediments in the
catch basins are considered solid waste, and possibly hazardous waste,
and which ARARs [applicable or relevant and appropriate requirements]
would and should not apply. Because the materials in the storm drains
are going to be removed and disposed of, they are classified as solid
waste. In order to be treated and/or disposed of, it will be necessary to
characterize this waste, at which point it can be characteristically
hazardous. Therefore, much of the text (see Specific Comments #15, #24,
and #27 below) can be deleted, making the document more succinct.
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Response: The purpose of this discussion is to provide a general overview of the
hazardous waste requirements that would apply to either on-site or off-site
management of storm drain sediments. The discussion in Section 4.3.2.3 has
been modified to explain the general requirements for hazardous waste
identification while also describing the Navy's strategy to minimize the total
volume of sediment requiring treatment or disposal as hazardous waste.

Soil, groundwater, sediment, and other environmelltal media are not
considered wastes in and of themselves, but they may contain listed hazardous
wastes or exhibit a characteristic of hazardous waste (EPA 1988, 1989;
Wehling 1994). If managed on-site, environmental media containing a listed
waste or exhibiting a characteristic of hazardous waste must be managed
according to applicable hazardous waste regulations until the listed waste or
characteristicisremoved from the environmeatal media. For off-alte

management, environmental media covtainint7 a listed waste or exhibiting a
characteristic of hazardous waste must be managed consistently with other
types of hazardous waste. The discussion in Section 4.3.2.3 has been
modified accordingly.

5. Comment: The confusion that exists over the purpose of screening criteria is reflected
throughout the EE/CA. Screening levels are used to indicate which
contaminants present a concern and a possible risk to receptors. The goal
of the removal action is not to prevent all contaminants above screening
levels from reaching the Bay. Contaminants of concern will be considered
on a case by case basis and some will need to be prevented from getting to
the Bay. Removal actions are designed to be in line with the final remedy
chosen for a site, and as such should look at all possible contaminants for
screening purposes to obviate the need to go back at a later date and redo
work that could easily have been performed under the removal action.

Response: The Navy agrees with the stated description of the use of screening criteria
and has used the results of the screening presented in the EE/CA along with
other factors to identify contaminants and areas of concern. Please refer to
the response to EPA general comment 1 for further discussion concerning
groundwater screening criteria.

6. Comment: The document states that when considering the off-site disposal
alternative, LDRs [land disposal restrictions] for metals may require
stabilization. The unit disposal cost does not reflect this possibility.
Please discuss the likelihood of the need for stabilization. The estimated
unit cost for stabilization would allow a more accurate comparison of
alternatives.

Response: The unit cost provided for off-site disposal at a Class I landfill is based on a
quote from a Class I landfill (Kettleman Hills) and reflects stabilization at the
facility. The unit cost for off-site disposal at a Class 17I landfill is also based
on a quote, and does not reflect stabiliT_tion since it is assumed that no
materials exceeding LDR levels will be sent to a Class Ill landfill. All
sediments exceeding LDRs for metals will be stabilized, and all sediments

C-3 _1_m,_u_,J.,_oT-_._



exceeding LDRs for organic compoundswill be thermallytreated (or
equivalent)andstabilized (if necessary)by the Class I Landfill.

7. Comment: The method used for comparative analysis of remedial alternatives (see
Table 8, pg 75) contains eight separate categories ranked on a scale of 1
to 5. Please explain whether each of the eight categories have equal
importance in evaluating the remedial alternatives.

The rankings in some of the categories are more subjective than others.
Placing a numerical score can be difficult and inexact. The final rankings
showed the two top seores within one point. Please discuss the advantages
and disadvantages of relying on this system.

Response: For purposes of comparingthe t_hnologies, the rankingmethodused assumes
that the eight categoriesare of equal im.nortance ill evaleating the remedial
altern_ives. "l'neprimaryadvantageof the rankingsystem is that it provides
a means for defining areas of importanceand applyingrelative degrees of
quality for each remedialalternative. With the exception of cost, all the ,
categoriesr_nki_gsare subjectiveand are based on knowledge and
professional experience. Because requirementsdiffer for all remedial and
constructionprojects, it is difficult to use an absolutescale to rankthe
alternatives. The rankingsthat were provided were considered appropriate
based on EE/CA authors'experienceand in light of the uncertaintyof
sediment contaminationand volume.

8. Comment: This document does not adequately address the organic contaminants in
the sediments that have LDRs. The alternatives address only metal
contaminants which leads to landfilling as the best technology. The
organic LDRs must be addressed; this may lead to other technologies
being selected for those sediments with LDR chemicals.

Response: The sediment data in AppendixB were comparedwith the universal treatment
standardsthat are found in Title 40 Code of Federal Regulations (CFR) Part
268.48. Based on this analysis, the projectedpercentage of sediments that
will be sent off-site for treatmentof both organic and inorganic constituents
followed by off-site disposal was estimat_t__lat 20 percent for the revised
EE/CA cost opinion. On-sitetreatment for organic compounds is not
considered a viable option because of the expectedvariability of sediment
quality that will be encountered as this sediment is removed. Text discussing
LDR restrictionsof organic compounds has been added to Section 5.2.1.

Specific Comments

1. Comment: Executive Summary, Pig.ES-3, paragraph 32: Please define "reasonably
low eost."

Response: The phrase "reasonablylow cost"has been changed to read "acost similarto
the other alternativesevaluated."
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2. Comment: Executive Summary, pg. ES-3, last paragraph: Where will the liquid
portion of the accumulated sediment slurry be disposed, and what plans
are there for characterization prior to disposal.

Response: The following sentencehas been addedto the last paragraphof the executive
summary: "Liquidremoved from the sediment will be charactexizedbefore
discharge to the local publicly owned treatmentworks (POTW). This water is
expected to meet POTWpretreatmentstandards."

3. Comment: Section 1, pg. 1, first paragraph: Please update to reflect current status
of groundwater removal actions for Parcel E and delete the mention of
Pareels B and C.

Response: The following text has been added to the first paragraphof Section 1.0
Groundw*_t_removal actions are no longe_ being pursued in Parcels B and C.
Remediationof these parcels will be addressed as part of the remedial
investigation andfeasibility study 0U/FS) process. The groundwaterremoval
action documentationat Site IR-1/21 in Parcel E is being completed
concurrentlywith this project.

4. Comment: Section 1, pg. 1, paragraph 3: In addition to the two pathways identified,
there is another pathway which consists of the potential for the bedding
material for the pipeline to act as a conduit for contaminated groundwater
to follow. This path would channel contaminated groundwater to the
Bay. To determine whether this pathway exists, the construction of the
pipeline should be reviewed.

Response: Storm drain lines may or may not be bedded in porous material. Experience
at other bases such as Moffett Federal Airfield indicatesthat the bedding
materialmay be native material. Additional investigation may be required to
determinewhether this pathway exists at HPS. Although not included in the
scope of this removal action, the potential threatposed by contaminant
migration through storm drain bedding material is currentlybeing considered
as partof a separate studyassociated with determinationof HGALs.

$. Comment: _Sect__!on2.3.5, pg. 10: Please discuss the soil types that surround the
storm drains. For instance, discuss whether these drains are buried in
native soil or whether they are in the fill zone.

Response: The soil types were discussed in this section. Section 2.3.5 states that the
soils at IIPS are derived fTomunderlying rocks and weathered material or
importedas fill. The depthof this discussion was felt to be adequate for this
EE/CA.

6. Comment: _Se___!on2.4.1, pg. 12, paragraph 1, first sentence: "by one estimate
approximately I07,000 linear feet of storm drain line". Please clarify
whether HLA 1994 is the source of this estimate. Other estimates should
also be provided, since the statement implies that there are other
estimates. Why was this particular one chosen?
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Two conflicting estimates of the numbers of catch basins are given.
Which one is correct and why?

Response: The letterreportcited as HLA 1994 is the source of this estimate. This
estim_ was chosen since it is the only one quantified. However, I-ILA1994
disagrees withthe memorandumregardingstatisticalinformationfor the storm
drainsystem cited as PRC 1996c regardingthe numberof catchbasinsand
manholes present. The Navy does not know with certaintywhat the exact
numbersare. Both sets of numberswere providedto indicateto the reader
thatthere is some questionregardingthe exact statisticalsummaryof storm
drainfeatures. The text now states that "Theexa_ numberof catchbasinsand
total length of storm drainare unknown." "I'neconstructionsnmmary report
will document field conditions.

7. Comment: Section 2.5, pg. 15, last paragraph: This assumption should be dorified
to include the fact that offslte disposal also depends upon the type of
contamination. The fact that small amounts of soil from other projects
was disposed offsite does not necessarily mean that this action is
appropriate or even applicable for the storm drains.

Response: The assumptionshould have been more clearlystated to include the type of
contaminationas a criteriafor off-site disposal. After reviewing the text in
question it was felt to be an inappropriateconclusion and the paragraphwas
deleted.

8. Comment: Table 1 is difficult to read because the difference between the bold and
non-bold typeface is almost indistinguishable.

Response: Type size has been varied in this table as well so that the difference between
bold and non-bold (roman)typeface is more distinguishable.

9. Comment: Table 3, pg. 29-33 and _Se,__!on3.3.2, pg. 45: The infiltration
(exfiitration) rates vary dramatically. Please discuss the aecuracy of this
data and the significance of the variations.

Response: The accuracyof measuredflowratesmay vary by as much as 15 percent. The
variation seen in the table is not due to variation in accuracyof technique, but
to other factors. Other factors includethe size of line, integrity of line,
material of constru_on of line, spacing betweenjoints, cracks in the line,
depth to groundwater,hydraulicgradientapplied to the exteriorof the line by
the groundwatertable, materialof constructionof the manholeor c_hbasin,
integrity of the manholeor catchbasin, and storage of tidal waters in soils at
cracks and joints. The causes at any particular location are not known.
However, the infiltrationof groundwaterhas been removedfrom this EE/CA,
as explainedin the response to EPA general comment 1.

10. Comment: Table 3: What level determines negligible?

Response: This footnote is a descriptorfor one reach where exfiltration, ratherthan
infiltration, appearsto be occurring. The footnote should have read "Thereis
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no infiltration of contaminated groundwater." However, the infiltration of
contaminated groundwater has been removed from the scope of the removal
action and therefore Table 3 has been deleted. Please refer to the response to
EPA general comment 1 for further explanation.

11. Comment: Table 3: The footnotes state that salinity levels for the Bay around the
base vary from 11.2 to 12.5 perc_t. We understand that to mean equal
to 112,000 to 125,000 plan [parts per million] salinity. Isn't this range
unusually high for _I_?

Response: The salinity m_ was interpreted as reading perceut (%). However, the
meter was acutally reading parts per thousand (gt,). However, the infiltration
of contami,_to_ groundwater has been removed from the scope of the removal
action and therefore Table 3 has been deleted. Please refer to the response to
EPA general comment 1 for further explanation.

12. Comment: Table 4, pg. 36-37: The column headers include LER-L and LER-M.
Please define these abbreviations in the footnotes.

Response: The acronym is defined in the header of the column. A note has been added
to the table explaining effects range. The acronyms have also been corrected
to read ER-L and ER-M.

13. Comment: _Sect_i_on3.3.2, pg. 45, 4th paragraph: TCE is not tetrachioroethene.

Response: The word tetrachloroethene should be changed to trichloroethene. However,
the infiltration of contaminated groundwater has been removed from the scope
of the removal action and therefore the text in question has been deleted.
Please see EPA general comment 1 for further explanation.

14. Comment: Table 6: Shows the screening criteria for DCE to be 224,000 l_g/L
[micrograms per liter], not 129 t4g/L as indicated in this paragraph.
Please resolve this discrepancy.

Response: The screening criteria for DCE is 224,000 _tg/L. The text should be
corrected. However, the infiltration of contaminated groundwater has been
removed from the scope of the removal action and therefore Table 6 has been
deleted. Please refer to the response to EPA general comment I for further
explanation.

15. Comment: Section 3.3.1, pg. 38: Why is it necessary to further evaluate sediments in
the _E/CA if they are going to be removed and disposed?

Response: The sentence was meant to inform the reader that sediment data results would
be discussed further in a later section of the EE/CA. The paragraph was
deleted because it was confusing.

16. Comment: Section 3.3.2, pg. 38: Where does the discussion of screening against
Enclosed Bay and Estuary Plan criteria take place in this document?
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Screening criteria only serve the purpose of determining which
contaminants pose a potential threat to the environment. They are not
taken as clean-up standards, and do not have to result in a removal
a_ion.

][h_poIIse: There was no SCr(_'._ning_aim:t Enclosed Bay and Estuary Plan water quality
objectives. However, a comparisonwith Enclosed Bay andEstuaryPlan
water qualityobjectives was provided. Please see the response to EPA
general comment 5 for f_her explanation.

17. Comment: Section 3.3.2, pg. 46, first paragraph: Activities such as
groundwater/tidal influence modeling or tracer tests are needed to support
the anticipation that eontaminant concentrations at the ouffall are
significantly less than at the manholes.

Response: Activities such as groundwater/tidalmodeling or tracer tests are not felt to be
needed becausedataregardingdilutionof stormwaterflow by infiltrating
groundwaterbetween manholes is more easily determinedby collecting flow
rate andcontaminantconcentrationdataat an upstream and downstream
manhole. The text should have explained why volatile organic compound
(VOC) contaminantconcentrationsat the ouffaUwere anticipated to be _
significantly less than at manhole 261. This expanded text should have made
the following points:

• According to theanalysis containedin AppendixA of the draft
EE/CA (infiltration study), the only reaches where VOC
contaminationwas expected in drainagearea I (drainagearea I
is shown on Figure 3 - draftEE/CA) was between manholes
199-268 and manholes 268-261 (shown on Figure 4 - draft
EE/CA). Manhole261 is downgradient of the other two
manholes (199 and 268).

• The outfall of drainagearea I is the 72-inch line.

• Flow at low tide leaving manhole261 is 156 gpm. Salinity is
0.1 partper thousand (Table 3 - draf_EE/CA) indicatingthat
this flow is due to groundwaterinfiltration.

• Manhole 569 is the manholefurthestdownstream in drainage
area I where flow measurementswere taken at low tide
(Figure 4 - draftEE/CA). This manhole is located very near
the 72-inch outfall.

• Flow at low tide frommanhole 569 was 1647.9 gpm (Table3
- drai_EE/CA). Salinity was 8 partsper thousand indicating
that this flow was predominantlydue to tidal waters receding
toward the bay (Bay watersalinity is 11.2 to 12.5 parts per
thousand).



• The 72-inch outfall was also observed half submerged in the
bay during low tide.

• Based on the above data, VOC contaminant concentrations are
anticipated to be reduced as follows at the ouffall. Enclosed
Bay and Estuary water quality objectives were provided for
comparative purposes.

................ ',.......ii  Niiiiii 1....... N.......
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1,2 Dichloroethene 55 l_g/L $ _tg/L 130/_g/I.
(Anticipated)

Trichloroethene 140/tg/L 13/tg/L 92 t_g/L
(Anticipated)

Flowrate 261 gpm 1647.9 gpm

Dilution water is predominantly tidal water rather than infiltrating
groundwater.

However, the scope of the EE/CA has been narrowed to include sediments
only, so all of the above information will not be added. Please see the
response to EPA general comment 1 for fi_J3er explanation.

18. Comment: Section 3.3.2, page 46, paragraph 4: The justification provided for
excluding nickel, copper, and mercury from further consideration is
inadequate. It is premature to dismiss these metals until concentrations of
these metals in background groundwater have been established.

Response: The Navy agrees that concentrations of metals in background groundwater
need to be established. However, as stated in the first full paragraph on page
45 of the draft EE/CA, ,Determination of background values is outside the
scope of the EE/CA process and therefore should be done by others." Please
see the response to EPA general comment 1 regarding the establishment of
HGALs.

19. Comment: Section 3.3.2, pg. 46, paragraph 5: The areas of concern must be
reevaluated after the screening level issues are resolved.

Response: Please see the response to q_cifi¢ comment 17. "me areas of concern will be
addressed aRer groundwater screening issues are resolved. Please see the
response to EPA general comment 1 for fttrther explanation regarding where
groundwater S¢l"eeningissues will be resolved.

20. Comment: Section 4.1, pg. 47, paragraph 3: Statements such as "unless strong
evidence indicates inorganic compounds are related to activities conducted
at I-IPA, inorganic compounds are not considered as part of this removal
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action" should be deleted from this document. Once a method of
establishing background groundwater concentrations of metals has been
agreed to, any necessary remedial action will have to be assessed.

Response: The determinationof HGAI.,sandthe source of ambientlevels of inorganic
chemicals in the groundwaterat HPS is beyond the scope of this EE/CA.
Because of this andbecause the infiltrationof contaminatedgroundwaterhas
been removedfrom the scope of the removalaction this statementhas been
deleted from the document. Please see the response to EPA general
comment 1 andEPA specific comn_at 18 for further explanation.

21. Connnent: Table 7: The ARARs are incomplete. Since PCBs are present, TSCA
[Toxic Substances Control Act] should be referenced. No ARARs for
maintaining the water quality and ecological integrity of San Francisco
Bay have been included, such as the Coastal Zone Management Act.

Response: TSCA includes provisions for managing andcleaning up PCB wastes
containing concentrationsabove 50 parts per million (ppm). Only one
sediment sample, out of 78 total samples, exceeded this concentration.
However, the possibility exists for concentrationsto exceed 50 ppm in
nonsampled areasso, TSCA will be added to Table 7 as an ARAR.

The selected removal actiondoes not impactthe coastal zone. The Navy
believes the Coastal Zone ManagementAct is not an ARAR.

22. Comment: Section 4.2, first and second bullet: These bullets demonstrate the
confusion that exists over the purpose of screening criteria (see General
Comment #5). The goal or objective of the removal action is not to
prevent all contaminants above screening levels from reaching the Bay.
The first bullet is not only based on an incorrect premise, but is ,
misleading, because prior to implementation of the proposed monitoring
program for the storm drain reaches, it is not yet known whether
groundwater contains contaminants above screening levels, and there have _
been no measures yet proposed to prevent the groundwater from reaching
the Bay through the storm drains.

Response: The removal action objectivehas been changed to read as follows:

* Mitigaterisk posed by contamln_tf,,4sediments that may
release directlyto the bay or may serve as a source for
contaminantsthat could desorbwhen in contact with water
flowing throughthe system

The removal actionwill be compatiblewith fiitureremedial actions planned at
HPS.

23. Comment: Section 4.3.2, pg. 48, last paragraph: The background information and
discussion in this paragraph is not relevant to the understanding and
support of alternatives presented in the gi_JCA, and is inappropriate for
inclusion in this document. Please delete the paragraph.
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Response: 'me paragraphhas been deleted from the document.

24. Comment: Section 4.3.2.3, pg. 52, fast paragraph: Much of the discussion in this
paragraph does not seem necessary, especially in view of the chosen
alternative which recommends off-slte disposal of the sediments. See
General Comment 14 above.

Response: "I'nisparagraphhas been streamlinedto generally explain hazardouswaste
identificationrequirements,whether for on-site or off-site management.
Please see the responseto EPA general comment 4.

25. Comment: Section 4.3.2.3, pg. S2, _ta_o__ndparagraph: Dilution of the TrLC ieachate
by a factor of 10 will not necessarily give the same result as the
multiplication of the STLC number by the same factor. Provide
justification, in the form of either regulatory xlpveementof such a
precedent or guidance document, for using this approach. What is the
justification for needing 10% of the samples to ex_eeedthe designated
trigger level (10 x STLC) in order to consider the waste hazardous?

Response: The paragraph states that analyticaldatawere derived from the total analysis
method, that is, no leachate extractionis involved. The total results should
not be directly comparedto soluble thresholdlimit concentrations (STLCs)
since the method requiredin the regulations to determineSTLCs is an
extractionprocedure that involves a 10-fold dilutionof the sample. If all of a
constituentleaches out of a solid sampleduring extraction, it will be diluted
by 10 as part of the procedure. Therefore, comparingthe total results to 10
times the STLC provides a conservative estimate of whether the sediments
will exceed the hazardouslevels when they are actuallytested using the
extraction method. The paragraphwill be expanded to clarif)' the discussion.

The paragraph has been modified to explain that this data evaluationstep is an
estimate. The Navy believes that mixing will occur as part of the removal
action and that it is reasonableto estimatethat if less than 10 percent of the
samples exceed a hazardouslevel, the final stock pile of materialwill not
exceed hazardouslimits. This estimationis madeonly for alternative
comparison purposes. All materialwill be characterized using extraction and
total analyses andmanagedappropriately.

26. Comment: Section 4.3.2.3, pg. 53, second and third paragraphs: Why are "remedial
activities"referencedinthisremovalactiondocument?

The CAMU ARARs may present some difficulties. Since this alternative
was not the recommended one, EPA will not commmt extensively on this
approach. However, it will be subjected to much greater scrutiny should
it be decided that Alternative 3 is the preferred option.

Response: The term "remedialaction"has been replacedwith the term "removalaction."

Alternative3, which includes disposal of storm drainsediment in an on-site
corrective actionmanagementunit (CAM-U),was not selected primarily
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because the administrativeprocess for establishinga CAMU has not been
startedandwill require a longerperiod of time than is availablebefore this
removal actionwill be implemented. The Navy understandsthat
implementationof a CAMU at the proposedlocation (the IRI/21 landfill) will
require a technical evaluationof the site to determinewhether a CAMU is
consistent with the final remedyas well as preparationof the appropriate
administrativedocumentation,such as a Record of Decision, to establish the
unit.

27. Comment: Section 4.3.2.3, Pig.f,4, third, fourth and fifth paragraphs: The sediment
Is going to be removed from the catch basins for disposal Imrimsm Is
therefore defined as being a solid waste. &unpling and analysis in
accordance with RCRA [Resource Consa'vation and Recovery Act]
Subtitle C and SWRCB regulations will be able to determine whether the
waste is imzardom. (See general eomment #4).

Response: Please see the response to EPA general comment 4. •

28. Comment: Section $.1, pg.5$, second paragraph: How will the pressure washing of
the lines be accomplished to ensure that no additional sediment or waste
water is washed out to the Bay? Does ensuring complete capture of the
sediments and water increase costs and has this aspect been factored into
the costs of moving sediments and cleaning the drain line?

Response: The outletof the downstreammanholewill be plugged to containwashwater
andsediments. The following sentencehas been added to the text, "Complete
captureof sediments and wash waterwas factored into the cost opinion."

29. Comment: Section 5.1, pg $5, last paragraph: Please explain how characterization
will be acce__leratedand how the acfe__leratedpractice differs from standard
practice.

Response: Normal laboratoryturnaroundtime is 30 days. The actual test runby the
laboratoryis not changed; however, the time to process of documentationis
shortened.

30. Comment: Section 5.2.1, pg. $6, paragraph 2: This section implies that metals are
the only problem, which is incorrect. On page 46, it is stated that the
presence of PCBs in reaches TB25-TB32 and TB32-TBI8 will be
addressed in this EE/CA. There are several listed organic contaminants in
the sediments such as TCE that don't exceed ER-I.s but still may exceed
IADRsand be prohibited for all sediments before off site disposal is
selected. TCE, for instance, exceeds LDR standards in 40 CFR 268.43
and cannot be land disposed.

Response: Several listed organic contaminantsmay exceed LDRs. After comparingdata
with universaltreatmentstandardsincluded in 40 CFR 268.48, the percentage
of sediments exceedingLDRs for organic contaminantswas estimated at 20
percent. There is a high degree of uncertaintyregardingthe exact percentage
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of sedimentsthat will ultimatelyrequiretreatmentfor organic constituents.
Section 5.3. I has been expandedto discuss the organic contaminantissue.

31. Comment: Section 5.3.1, pg. 60: This section should include a discussion of LDRs
for organic constituents which also aceed criteria. Treatment for these
compounds is not generally performed at the disposal facility and would
preclude this type of disposal.

Response: Please see the response to EPA specific comment 30. Organic co_amin,t_on
exceeding LDR would need to be treated at an appropriatetr_tn3_entfacility.

32. Comment: Section $.3.1.1, Pig.61, paragraph 2: Sediments that are dmractoristic
wastes should be sent off site unless the Navy is planning on constructing
a RCRA TSD [treatment, t_torage,and disposal (facility)] onsite. The 2rid
paragraph of section $.3.1 also says hazardous sediments will be sent off
site for disposal. This _',on should be rewritten to be consistent.

Response: The Navy agrees that this option specifies disposal of sediments that exhibit a
toxicity characteristicfor hazardouswaste at an off-site facility. However, the
sentence in question is meant to addressstorage of sediment on-site prior to
off-site shipment. The sentence has been revised as follows:

"Sediments containingconstituentsat levels that exceed toxicity characteristic
criteria will be storedon-site in compliance withhazardouswaste
regulations."

33. Comment: _S___i_on$.3.1.3, pg. 61: Organic LDR wastes are not treated at landfills.
The eosts for this technology will be higher due to the presence of
organics.

Response: After reviewing the dataand comparingthem with universal treatment
standardscontainedin 40 CFR 268.48, the Navy has estimated that 20 percent
of sediments will need to be treated for organic contaminationprior to
disposal. The revised costs reflect this change.

34. Comment: Section 5.3.2.1, pg. 62, first paragraph: Under this alternative sediment
from the storm draim is disposed of in the landfill in Parcel E (IR-1/21)
which is currently being recommended for a removal action. The
Parcel E EF2CA and the recommended alternative for a removal action
does not mention or address the consequences of disposing of storm drain
sediment in IR-I/21. The removal action for Parcel E is based on the
contaminants currently present in the landfill and is designed to be
compatible with the final remedy for this site. Should the on-site landfill
disposal/management alternative be chosen for the storm drain removal
action, what measures will be taken to ensure that the presence of
additional contaminants in the landfill will be addressed in the RI/FS?
Has most of the field sampling for the RI been already completed and if
so, when will additional sampling be undertaken to assess the additional
contamination?
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Response: Most of the samplingfor the remedialinvestigation(RI) has alreadybeen
comple___for IR-I/21. Implementationof the CAMU would require
additionalevaluation. "l'aelandfill is currentlyclassified as a solid waste
landfill. Designating the landfill as a CAMU means that the Navy would be
able to add hazardouswaste on top. The result is that closure requirements,
including both the cappingand groundwatermonitoring, would change if a
CAMU were implemented. Since this option was not selected, no schedule
for additionalsampling was developed. For further discussionof the
implementability of a CAMU at IR-I/21, please refer to the response to EPA

specific comment 26.

35. Comment: Section 6.2.1, pg. 71: Please justify monitoring only reach TB25 to TID2
to PCBs. PCBs were also present in reach TB18 to TID2 (see Ig. 46).

Itesponse: There were to be two reaches that were to be monitoredfor PCBs. These two
reaches were to be reachTB25 to TB32 andTB32 to TB18. However,
groundwaterinfiltratinginto the storm drainsystem has been removed from
the s_pe of the removal action. Therefore, this section has been deleted.

36. Comment: Section 6.2.1.1, pg. 71: Monitoring does not protect the environment
unless no contaminants are found. In any event, regardless of whether
contamination is found or not, nothing will be done during the monitoring
period. Therefore, overall protec___ionmay not be provided in the short
term.

Response: A removal actioncannot be initiatedunless an imminent threat is known. As
the text indicates in the secondparagraphon page 46, PCBs exceed screening
criteria in samples from reachesTB25-TB32 and TB32-TB18. However, the
data in Table 3 regardinginfiltrationrates for these two reaches shows that the
infiltration ratefor these two reaches is very small (1.4 and 0.6 gpm
respectively. Furtherexaminationof the sediment data shows that sediment
samples were collected at the upstream anddownstreamends of the two
combined reaches (See Figure 3). The upstreamsediment sample also shows
a PCB concentrationof 15,000/tg/kg. Even though the solubility of PCB in
water is very low, there is the possibility that PCBs detectedin waterin these
reaches originates in the sediment, ratherthan infiltrating groundwater.
Therefore, the Navy proposed to monitor the two reaches referenced above
after the sediments had been removed. This point was not fully explained in
Section 3.3.2 of the draftEE/CA. However, the scope of the removal action
has been narrowedto encompassremoval of sediment only. Please see the
response to EPA general comment 1 for further explanation.

37. Comment: Section 7 and 8: These alternatives should be reconsidered and
reevaluated in light of thefact that there are land bannedwastespresent
in the sediments. TCE and other compounds appear to exeeed LDRs and
would prevent the sediment from being disposed in a landfill.

Response: After comparingdatawith universaltreatment standardsspecified at 40 CFR
268.48, the projectedpercentage of sediments requiring treatment for organic
constituentswas estimated at 20 percent. There is a high degree of
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uncertaintyregardingthe exact percentageof sedimentsthat will ultimately
requiretreatmentfor organic chemicals. This uncertaintyreinforces the
choice of off-site disposal as the preferredoption because of its increased
flexibility to respond to field conditions. Section 5.3.1 has been expanded to
discuss the organic contaminantissue.

APPENDIX B

1. Comment: Table: No footnotes were provided to describe abbreviations and symbols.

Response: An explanationof footnoteshas been added to AppendixB.

APPENDIX C

1. Comment: Alternative 1: Please explain why heavy duty line cleansing is presented
in cubic yards in the alternative when the units in Alternative 2 for this
task are presented in cubic feet.

The lease cost of $270,000 to lease 10 rolloffs for 9 months seems high.
This is similar to the costs for leasing a motorized piece of equipment such
as an excavator, loader etc.

Response: The units presentedfor heavy duty line cleaning in Alternative2 of cubic feet
are incorrect; the actual units should be cubic yards. The numeric_lquantity
presentedand associated cost, however, are correct.

The lease cost for rolloffs was based on a vendor quote. The rolloff is
specialized and is equipped for dewatering anddecantingwater from the
sediments.

2. Comment: All Alternatives: Please justify why video monitoring is only needed for
340 feet of storm drain. This justification should include a description of
where video monitoring is planned.

Response: The estimate for 340 feet of video monitoring was associated with the
groundwaterportion of the EE/CA, and will not be included in the revised
EE/CA. The revised EE/CA cost opinionswill include costs for video
surveying of monitoring all storm drain lines before and after sediments are
removed.

3. Comment: Alternative 3: The labor estimate for instalflng a monitor well is
presented in units and not hours. Why is the labor estimate in units?

Response: The units provided for laborfor monitoring well constructionwere readily
availablefrom previous well installations. Unit costs are an effective means
of estimatingcosts.

4. Comment: Although the cost estimates in Appendix C wore generally well prepared,
more details would allow for a better evaluation of the accuracy. Most of
these costs appeared to be presented as a task unit cost or lump sum. The
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labor rates for sample collection,and project management were difficult to
evaluate without additional information.

Response: Because the cost opinionspresentedwere primarilyfor comparativepurposes,
additionaldetail was not deemednecessaryfor the EE/CA. Lump sum figures
were generally providedfor equipmentmobilization anddemobilizationcosts,
and are either based on vendorquote or Means Site Work & LandscapeCost
Data.

COMMENTS FROM DTSC

General Comments

I. Comment: In drafting this report, • special care must be given to the Ex_eo__q/ve
Summary. The Executlve Summary is a place to capture the essence of
the report. Statement of concern, objective and means to meet the
objective need to be articulated. Any ambiguity in the statement of
concern and obj_e___!vewill invite unfavorable response.

Response: Commentnoted. The executive summary has been rewrittento more clearly
state the objectives andconclusions of the report.

2. Comment: There are conflicting and contradicting statements in this report. For
example, the removal action consists of mitigating "discharge of
contaminated sediments and infiltrated groundwater", however, the Navy
only proposes to monitor the infiltrated groundwater. Monitoring
infiltrated groundwater does not constitute a mitigation. If the removal
action is "planned to mitigate discharge of contaminated sediments and
infiltrated groundwater" into the Bay, it is not clear how this will reduce
"risk" to the mvirunment. There are major differences between the two.
Monitoring the groundwater, as the selected alternative, is not consistent
with the "planned removal action" nor the objective stated in the
Executive Sununary.

Response: The EE/CA was not clear why monitoringwas proposedas an opt/on. As the
text indicates in the second paragraphon page 46, PCBs exceed screening
criteria in samples from reaches TB25-TB32 andTB32-TB18. However, the
data in the table show that the infiltrationrate for these two reaches is very
small (1.4 and 0.6 gallons per minute [gpm], respectively). Further
examinationof the sedimentdatashows that sediment samples were collected
at the upstream anddownstream ends of the two combined reaches (See
Figure 3). The upstreamsediment samplealso shows a PCB concentrationof
15,000 _tg/kg. Even though the solubilityof PCBs in water is very low, there
is the possibility that PCBs detectedin water samples in these reaches
originates in the sediment, rather than infiltrating the groundwater.
Monitoringwas proposed as an option so that an evaluation couldbe made
regardingwhetherPCBs detectedin base flows in the two reaches originated
from infiltratinggroundwateror PCBs in szdimmts. This point was not fully
explained in Section 3.3.2 of the draftEE/CA. However, the scope of the
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removal actionhas been narrowedto encompassremoval of sedimentonly.
Please see the responseto EPA general comment 1 for further explanation.

3. Comment: Despite devoting a chapter to *Site Characmdzation", the above report
does not explain the extent and nature of contamination. The extent of
contamination in the entire length of storm drain system should be
discussed. Without understanding the full extent and nature of
contamination, drawing a conclusion is deemed to be pure speculative. As
8rated, tile I_JCA edetermh114_lJ*the_ _/he bay. Howevel', we have
been unable to identify where in the EI_ICAthat *threat" is "deterndned".
Since, the storm drain has not been funy _, it is speculative to
conclude that only infiltrating groundwater in a reach of the system poses
• threat. It seems that there are multiple contaminants in both the
sediments and infiltrated groundwater. The Navy has not discussed how
monitoring a reach in the system will satisfy the objective of reducing the
risk stated in the Ex_,__ttiveSmmnary. This EE/CA should encompass the
entire length of the storm system and thus a removal action should focus
on the system as a whole.

Response: The draftEE/CA does not statethat only infiltratinggroundwaterin a specific
reach of the systemposes a threat. The two issues of sediment and
groundwaterwere discussed separatelybecause of the difference in potentially
contaminatedmedia. One discussiondoes not preemptthe other. Appendix
A (draft EE/CA) discusses the potential for contaminatedgroundwater
infiltrating into the storm drainsystem.

Potential contaminationof sediments was also discussed for the entire storm
drainsystem. For instance, the fourthand fifth sentence in paragraph3 of the
executive summary (page ES-1 of the draftEE/CA) states that, "Asampling
survey was conductedon storm drainsystemsediments in 1994. Sampling
data indicatedthe presence of widespreadsediment contaminationin manholes
and catchhasinsthroughoutHPA."

The reference to "study area" in the first paragraphon page ES-2 of the draft
EE/CA appearsto have created some confusion regarding the extent of the
HPA storm drainsystem that was evaluated. This reference, "Several metals
were detectedin water samples collected throughoutthe studyarea at
concentrations exceeding screening levels;...', was meant to convey results
for metals for samples collected in reaches likely to receive contaminated
groundwater by way of infiltration. The infiltration study in Appendix A
encompassed the entire storm drainsystem except reaches in Parcel A and
evaluated which reaches were expectedto receive contaminatedgroundwater
by infiltration. Samples were then collected in these reaches for contaminants
of concern, also identified in AppendixA of the Dra/_EE/CA.

However, the scope of the EE/CA has been reduced to include the removal of
sediments only. Please see the response to EPA general comment 1 for
further explanation.
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The purpose of the monitoring program was unclear in the EE/CA. Please

refer to the response to DTSC general comment 2 for an explanation why the
monitoring program was proposed.

4. Comment: There are too many criteria used to screen contaminants. These criteria
are confusing, arbitrary and selective. For example, we have been able to
identify "screening criteria', "applicable screening levels', "screening
levels u and "selection levels u in the EFICA. It is not clear how and for
what purpose these criteria have been developed. It seems that these
criteria have been used to limit the scope of the removal action.

Response: Only three phrases should have been used. These are "sediment screening
criteria," "groundwater screening criteria," and "inorganic selection levels."
The document has been changed to use only the term "sediment screeafing
criteria." This term describes the NOAA ER-M and ER-L values used for

comparison with sediment analytical data. However, since the scope of the
removal has been changed to no longer include infiltration of contaminated
groundwater, all wording other than "sediment screening criteria" has been
deleted. Please see the response to EPA general comment 1 for further
explanation.

5. Comment: It seems that the scope of removal action has focused only on "study
area". It is not clear where this came from or how the Navy decided that
only 68 reaches will be examined. The removal action must concentrate
on the entire system to be comprehensive.

Response: The 68 sediment sampling locations in Parcels B, C, D, and E are meant to be
representative of the storm drain system, and these data have already been
collected as part of previous investigations. In the case of sediments in the

storm drain system, with periodic rains and tidal fluctuations disturbing the
sediments, the Navy feels that the most effective way of characterizing the
sediments is to remove the sediments and characterize them as they are
removed -- as was proposed in this EE/CA. The proposed removal action
calls for the removal of all sediments, making it very comprehensive.

6. Comment: The EE/CA is silence as to the issue of TPH [total petroleum
hydrocarbon] contamination. Although, petroleum products are outside
of CERCLA [Comprehensive Environmental Response, Compensation,
and Liability Act], it must be addressed by the Navy. If the Navy would
like to exclude the TPH contaminated sediments and infiltrating
groundwater, it must point to an existing program that includes such
contamination.

Response: The intention of the EE/CA was to concentrate on the CERCLA hazardous

constituents of TPH. Since the EE/CA calls for the removal of all sediments,
any TPH contamination present will be addressed as this removal action is
conducted. The infiltration of contaminat_ groundwater has been removed
from the scope of this removal action. Please see the response to EPA
general comment 1 for further explanation. , ,



Specific Comments

7. Comment: Section 1.1.,
Page 3, paragraph 3, explain how NOAA [National Oceanic and
Atmospheric Administration] criteria are used for this removal
action.

Page 4, paragraph 1, _scrcening criteria were developed to
Indicate a potential for harmful impacts to the environmmt and
Justify the initiation of a removal action st the sitem. But on page
3, wu'agraph 4, screening criteria "were developed for the
prot_,__ion of aquatic life". It is not clear for what purpose the
screening criteria have been developed.

Response: "l'neuse of NOAA criteria is explainedon page 4, paragraph1: "A potential
impact exists if sediment comaminationconcentrationsexceed the ER-L, ER-
M, or backgroundconcentrations(for metals) ..."

NOAA states that screening values for sediment are for the purposeof
protectingaquatichabitats. NOAA states furtherthat screening values for
water are for the protectionof aquaticorganisms. Since the scope of the
EE/CA has been narrowedto includesediments only, the purposeof sediment
screening criteria is the protectionof aquatichabitat.

8. Comment: Section 2. site characterization
The information provided is fragmentary and limited. There is no
explanation or approximation of the extent of the problem. The
storm system is almost "107,000 linear feet" with numerous
"manholes and catch basins". However, there is no discussion on
how much of the line contains contaminated sediments or where
contaminated groundwater enters the system. In addition, there
has to be a thorough discussion on the integrity of the system to
allow better understanding of the extent and source of
contamination. It is assumed that there is extensive water
infiltrating into the system through existing cracks. This section
does not determine the extent of contamination as stated in the
Exeo__qivesummary.

Response: Please refer to the response to DTSC general comment $ for a
discussion of sediment sampling. Data provided in a letterreport
prepared by HLA and cited as HLA 1994 indicates that approximately
90 percent of sediments are in main and trunk lines. Remaining
sediments are in manholes and catchbasins. This informationhas been
addedas the last sentence in Section 2.7 of the final EE/CA.

Almost all stormdrain lines below the groundwatertable allow a
limited amountof infiltrationthroughjoints, manholes, andcracks in
the pipe if they are present. The most expedientmethod of evaluating
contaminatedgroundwaterinfiltration is to determinewhere lines are
below the watertable in areas where contaminationis present and then



samplethis reach. 'Fnisapproachwas used in the InfiltrationStudy
Reportthat was includedin AppendixA. Also, the scope of the
removal action has been narrowedto includeonly sediments. Please
see EPA generalcomment I for furtherexplanation.

Unformns,to-ly,very little of the system has been videotaped, so its
integrityis largelyunknown. The integrityof lines will be determined
during the sedimentremovalportionof the removal action.

9. Comment: Section 3.
We have been unable to find any information related to risk
evaluation in this section. Please aplaln how multiple
contaminants in sediments and groundwater pose risk to aquatic
organisms. It is important to note the "risk" is independent of
"screening criteria'. The discussion of sereming criteria though
useful is not linked to the "risk'. And since the issue of "risk" is
not explained, it is not clear how this removal action can satisfy
the objective of reducing risk as stated in the Executive Summary.

Page 45, Paragraph 1, there is no substantiation of copper, lead,
mercury, and zinc associated with serpentine. The Navy needs to
provide references to support that position. Moveover, this
paragraph, introduces "seleft_ionlevels" for several metal without
providing any information on their origin. In the absence of such
explanation, we are unable to accept these values.

Information in paragraph 2 should be discussed in a different
chapter that is more relevant. For example, the information in
this paragraph is not related to the "streamline risk" evaluation.
The discussion has more to do with the scope and selecting
criteria.

Response: EPA GuidanceOn ConductingNon-Time-CriticalRemoval Actions
Under CERCLA (EPA 1993) states that for a streamlinedrisk
evaluation, "Insome situations, exposure pathwayscan be identified
as an obvious threatto humanhealth or the environmentby comparing
EE/CA contaminantconcentrations to standardsthat are potential
chemical-specificapplicableor relevant and appropriaterequirements
(ARARs) for the action. These may include non-zero Maximum
ContaminantLevel Goals (MCLGs) and Maximum Contaminant
Levels (MCLs) for groundwateror leachate..." "Whenpotential
ARARs for chemicals of concerndo not exist for a specific
contaminant,risk based chemical concentrations should be used." The
streamlined risk assessment in this EE/CA was developed in
accordancewith this principle. Furtherdiscussion of the exact nature
of the harmfuleffect is not necessary, and, is therefore not included. _

As discussed in Section 3.3.1, ER-L screenin_ guidelines (the word
criteriahas been changed to guidelines) arebased on risk. They
represent,as statedin Section 3.3.1, the low end of the rangeof
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concentrations at which detrimental effects to coastal resources and
habitats were observed in studies.

Aquatic water quality criteria (AWQC) and basin plan water quality
objectives also have their genesis in a risk evaluation conducted for
the purpose of protecting aquatic life. 'I'nis is stated in Section 3.3.2.

Hunters Point Ambient Levels (HPALs) were developed as
background data for all soil types present at the base as stated in the
text. I-IPALs were negotiated among and accepted by EPA, DTSC,
RWQCB, and the Navy. HPALs include levels for lead, mercury,
and zinc. The text will remain as is.

The reason for developing selection levels is provided in the first
paragraph on page 45, and in the last paragraph of Section A.3.3 on
Page A-4 (Appendix A). Selection levels were developed assuming
that the data in Appendix A for the six metals in question represents a
population. The population may include metals introduced by
background and HPS activities. The selection level represents a value
where one can be 95 percent confident that the metal in question is
due to an activity other than background. The method, as
acknowledged in the EE/CA, is not rigorous. However, the Navy
must verify that removal actions are initiated for contamination that is
a result of Navy activities and not levels of inorganic chemicals that
are naturally occurring in the underlying geologic formations.

According to EPA guidance, another purpose of the streamlined risk
evaluation is to identify chemicals of concern (COCs). Determination
of COCs necessitates consideration of background concentrations in
sediments in this section.

The three screening criteria that were used in the EE/CA were
sediment screening criteria (please see the response to DTSC general
comment 4 regarding terminology), groundwater screening criteria,
and inorganic selection levels.

Sediment screening criteria is defined as ER-L or HPAL
(background), whichever is greater. The scope of the removal action
has been narrowed to include only sediments. Therefore, groundwater
screening criteria and inorganic selection levels will not be discussed
further in this EE/CA. Please see the response to EPA general
comment 1 and DTSC general comment 4.

10. Comment: Section 4.1
This section states that the renmval action is not meant to be final

and an RI/FS [remedial investigation and feasibility study] will be
completed for each of the parcels. However, in the Parcel B RI
report, the Navy deferred the discussion of contamination in the
storm drain to the removal action. Deferring action to RI/FS and
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back to removal action is not going to address the problem of
contamination in the system.

Response: The sentencereferredto in Section 4.1 states that "Theinfiltrationof
contaminatedgroundwaterportionof this removal action is not meant
to be a final actionfor groundwaterat HPA."

Section 4.15.7.2, Recommendations,of the DraftParcel B RI states
the following: "Basedon the resultsof the investigations conductedin
the storm drainsystem at IR-50, recommendedremedial action
objectives for the stormdrainsystem at IR-50 may include:

• Cleanoutstorm drainsystem anddispose of sediment

• F.,llmln2t,,-infiltrationof col_fillat_ grotmdwaterinto
the storm drainsystem

A removal action for IR-50 is proposed to addressthe foregoing
remedial actionobjectives. Remedial actionobjectives will be
evaluatedduring the ParcelB FS."

The dra/_RI states that there are certainobjectives for the storm drain
system, the removal action will addressa portion of those objectives,
and the remainingobjectives will be handled duringthe Parcel B FS.
Rather than deferring action, the Parcel B RI states that the FS will
cover for any action not taken during the removal action.

As a resultof the reduction in scope of the removal action to include
sediments only, the Navy has added actions to the Dra/_Final Parcel
B FS to address infiltrationof contaminatedgroundwaterinto the
storm drainsystem. Please refer to EPA general comment 1 and
DTSC general comment4 for further explanationregarding the
reduction in scope and the disposition of contaminatedinfiltrating
groundwater.

11. Comment: Section 4.2
The two obj_,___'_,vesidentified in the Exeo_,tive Summary vary in
scope to what is described in this _s___i_on.For example, in this
section it is stated that the objective of this removal action is to
prevent contaminated groundwater and sediments "above
screening criteria" from being discharged into the Bay. It seems
that the emphasis has been placed on the "screening criteria" as an
objective of the removal action. Whereas, in the Executive
Summary the emphasis is on the "risk". It seems that there are
not consistent objectives for this removal action. Further,
"implementing a removal action" cannot be an objective of storm
drain removal action.
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Response: "l_e removal action objective has been changed to read as follows.

* Mitigate risk posed by contaminated sediments that
may release directly to the bay or may serve as a
source for contaminants that could desorb when in

contact with water flowing through the system

Tae removal action will be compatible with future remedial actions
planned at HPS.

12. Comment: Section 4.3

The discussion and chronology of ARAR solicitation from the
Department is not relevant to the storm drain ggJCA. The
Letters from the Navy and the Department are both part of the
administrative records. To reiterate our position, as it was stated
in the meeting of 1/30/96, the Department responded appropriately
to the letter received from the Navy. The Department has
forwarded state ARARs on many occasions. Further, to assist the
Navy, the Department hosted an ARAR meeting where several
state departments and agencies participated.

Response: The Navy agrees that this paragraph is not relevant to the technical
aspects of the removal action and removed it from the EE/CA.

13. Comment: Section 4..3.2..3.
The discussion of CAMU is very confusing. It is not clear if the
Navy is proposing to designate an area as CAMU. The Health
Safety Codes section 25200 explains conditions and situation when
an area can be designated as a CAMU. The Health and Safety
authorizes the Department to determine if an area can be

designated as a CAMU. Since, the Department has not approved
of any CAMU at Hunters Point. Any discussion of CAMU would
only lead to confusion. And since there is no designated CAMU,
LDRs must be considered for on-site and offsite disposal of
contaminated materials.

Page 52, paragraph 2, the Department is not aware of any
regulatory variance with respect to the percentage of samples for
determining b_,-_rdous waste. If a sample ex____ _ and
TTI_, it is considered hazardous waste. This is true for wastes
that are not listed. However, the Navy needs to establish that the
sources to the contamination are unknown. The hazardous waste

definition captured in Chapters 10, 11 and 12 of the Title 22 of the
California Codes of Regulations should assist the Navy to that end.

Response: In a telephone conversation between DTSC and PRC on July 17,
1996, it was clarified that the EE/CA report does not indicate the
complex nature of the CAMU approval process. To clarify this issue
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in the EE/CA report the following languagehas been addedto
Section 4.3.2.3.

"The CAMU approvalprocess requires(1) the Navy to submita
proposal to DTSC for establishmentof the unit, (2) DTSC to evaluate
the proposal again_tcriteriaestablishedin the regulations,and (3) the
DTSC regional administratortO approve the CAMU. The Navy has
not formallyproposed establishmentof a CAMU at I-IPSto date.
However, the Navy may consider this option for future remediation
activities at HPS.
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